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at&tfis^ • mmx^v^sm^v u fc»<8#5liJ: y assets 

HI • S?^>y K 

[!f#£l8j in vitro^<Z)DNA4E^ • -«SR*X»RNA»IR# S fc«> 

[ff*JJC20] in vitroT©DNA«^ • WgR^XttRNAWIR^S:«^'r*fc«> 
[»#^21] in vitroT?tf)DNA|E^ • »3R*XfcmAWSR& 5 ft 

RM^^-if. 

[3f#^22j in vitroT?©DNA*5¥ • »3R^XttRNA»^&f|if£i-5 fc«> 
A^>;*:7*;i/5 

C»#^233 in'vitroT?(ODNA«^ • «SR& fcfc®, *BStC# 

* t>-£ ? 55^{C & # T? 9 3 tlT § RNAjK U * 9 - if c 

C»#^24] in vitro-e©DNA«^ • W|R^S:«j«"t-Sfe«><JD, *BStCtf 

* e> 55^(C % £#&/SCtf>-# X 9 ^ £ tlT V^ * T7RNArff U J* 9 - 1?. 
[Hf#3g25] in vitroT?<DDNA«^ • »IR&&#ftfc-rSfc«>©, fc^S? 

^T*^;b£*lT^£T7RNA;tf U ^ ^-ifo 
[ff^26] in vitro-C<ODNA<E^ • BgK^XttRNAfifgR^&fll^'r Sfcft 
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x * ;i/ 4? - 5: H£ -r £ * <Z>*3g. 

[ff^27] in vitro*e©DNA4E^ . HfR&Xfcj:RNAafR*&fl^« fc.«> 

m^m28] in vitroT?<3DDNA«^ • BIR^XttRNABfR^MC £ y»jgStl 

* $?fC<z>-;£ t?9 $ fir ^ fcmm *m&t & s e s fflse-r s & #> © 
ft. 

[0 0 0 1] 

#|gJJJ!te, in vitro^<ODNAj^b©IE^ • B8R#XttRNAfre><JDB3R3MC.J: y 
[0 0 0 2] 

iCfcl&tiT (Current Opinion in Biotechnology 9: 534-548 (1998) , J. B 
iotechnology 41: 81-90 (1995)) „ frfr*MmWi3MZ&&'<7^ \?<D&m** » 

firiT^7°f Ks^tsi i:#nrtn»*y, «±«Haatc^*an5^-s:»ALT 

»3lS-ft«»^tCit^, ^^r^T^>^°^S©^A^«rigT^-5(Proc. Natl. A 
cad. Sci. USA 94: 412-417 (1997), FEBS Letters 414: 268-270 (1997)) 0 

#fcfc^&#ALT$83iSl*S»-£K:Jt'^ < <D&ffimffl&ff&& <b ti, £ 
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^&<DWM (Annu. Rev. Biophys. Biomol. Struct. 24.: 435-462 (1995)), s& 
V^£, mRNA, U iff V - UM^^ K «fe »J & (/K'J y-Af -f X^I> 

He M. . et al., J. Immunological Methods 231 (2000) pp. 105-117, Scha 
ffitzel C. , J. Immunological Methods 231 (2000) pp. 119-135&tfRoberts R 
W., Current Opinion in Chemical Biology 3 (1999) pp. 268-273, |rJ9(1998) 
PP. 534-548, IE if*, PP.543JKTKj|?8i#S*l"rv^fls FEBS Lett. 450: 105-1 
10 (1999), Proc. Natl. Acad. Sci. USA 95: 14130-14135 (1998), Proc. Natl 
. Acad. Sci. USA 94: 4937-4942 (1997)^lC32^#;**lT V^, 
[0 0 0 3] 

IC, ^J^.li, mRNA$r^^f -Sf^Htt©^ ^ l/T-^(RNA 6: 1079-1090_(2000)) 

tf>:XS. (Biochim. Biophys. Acta. 1293: 207-212 (1996) , J. Biotechnol. 4 
8: 1-8 (1996)), W#e©#3)HC J: £ 3 V ym<Dfi\l7kftMm<D «fc 3 fc/h $ &l!Jjg 

(Biochemistry 22: 346-354 (1983) , J. Biol. Chem. 26 
0: 15585-15591 (1985)) , • WfKtC&gTffc V^^lC * * X*;i/ 

=^-©M^ (J. Ferment. Bioeng. 84: 7-13 (1997) , J. Biotechnol. 61: 19 
9-208 (1998))48E#3*Wre>*l*. 
[0 0 0 4] 

ft,&#vtfv-<uz*ftmt-tz>mn (tritin) R^mmm^s.mmmn<D 
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4x£ (Bio Industry Vol.17, No. 5, 20-27(2000)) . U**U IT, HIR 

[0 0 0 5] 

(DKzf^f- K-n-^CD^^^ 1 9 7 7*£Mffc>*l£. (The Journal of Biological Ch 
emistry Vol.252, No. 19, 6889-6894(1997)) „ ZLZ.X*&, DNA£/g V^T /3 — jtf? 

e>n^c : RNAstfU N 10 - ^jT^/br- h Vtl KnU^Met - tRNA f 

7.7 20ig©T^ / T^>;b t RNAS/>^^--^, IF-1, IF-2, IF-3 

, EF-Tu, EF-G, RF-l&tf/XttRF-2, CRP, L&^La „ L^U 3&ttaftRftMil 

[0 0 0 6] 

-£<Z>^> Ganozai:M©^|BlfF^g#li$>^^C«)^-V-^$tlfe (?Sffifb3flfe 

t^7^©^l^) r$ ;T>s)itRM£mmzftf=.fflmm?-zm^fe in 

vitro/^:/-^ K-nJ^Sr^Hl/fc (Biochem. Biophys. Res. Commun. 126: 792-7 
98 (1985)) 0 Pavlovi:«©ftPIWSfl5#ttflP^#S»Stlfcr ^ J Ti/)VtW 

tz. (Archives of Biochemistry and Biophysics Vol.328, No.l, 9-16,(1996)) 
o Pavlov e>l±AX65lC-&JERLfcJSV^RNA^e> in vitroT^iR"T ££T 

SfiSftfcWfRB^&M^TflHfiLfc (J. Mol. Biol. 273:389-401(1997)) „ 

vo^zf^- K^J&^T*, e^l?.^c#^•tSmRNAA^^^>7^ 0 ^K*^-a■J^$4^^ilV^e) 

«£i±fcv^ jgic, ^(Dmmmm^^m^^mmm^^ K^awn vitro 
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[0 0 0 7] 

[» w l j: e» ^ -t s mh 

, Lfr'bmmBi'H&l&lr&z. in vitro* ^ K-£/*#©H#& gftfi: 

[0 0 0 8] 

^IS^li, in vitro"?, DNA&fg^L&V*THKSR1"S&XfcmA&aaR^&#K: 
^^StlfeSaR^&JiJe-rSfcftJCftfflStlSi^Sr^filtfc-rsin vitro 

[0 0 0 9] 

#W£bT, W&H^ J^RB^, MHf, 7> / 1 ftMi/>T* -H 

, *7-tf-jlt RNA h ^ > ;*> 7 * ;i/ ^ ^--tf&tfRNAjKU * ^-if &#Hf Sdfctf 

[O'O 1 0] 
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[0011] 
[0 0 12] 

[0 0 13] 
[0014] 

Xtt**i^^©»*JST?feoTMJ^*a>*«u:i&Si:S4i«»*3BT»y, «S 
¥/fgIR(Z)£#)C£>IS^- • &m<Dfki*W£. IT, BB&H^-, SMB^ 

y r >>;i/t RNA>>>7=-^-if, 1 RNAh^>;* y*;i$ ^-HM 
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m<Df=.to<D&m*m\?r&z.t.ifi'Tzg& a fit. • s^^^ m*. 

-5 £ * <d m. Mik & & ti Z. £ ifi T*£ z> „ 
[0015] 

[0 0 16] 

#38(8 fcfc, #C©3&t|l!&-£t? : (1) in vitroT?©DNAte^ ••»SK*Xt*RNA 

TV^BH&H^-. (2) in vitroT'^DNA^ • tttR&X&RNA«iR# S 

) in vitroT?©DNAte^ • HSR^XtiRNABgR^&fll^Sfeft©, =IBS{C#«L 
•£5MUC&£$jfCtf) — ^"e^^;i/^tlTVN^>^MH^ 0 (4) in vitroT*tf>DNA 

St©— ^^^^^SnTV^ST^ y r 2/^/ tRNAS/ "fef. (5) in vitro"? 
©DNA«^ • »3R*XttRNA«g|?*S:«^'rsfc«)©, *BSlCtf#Lli?e>lf0^{::& 
2>mm.<D— ^T*^^;i/$tlTV\^^5 L ^--;i/ 1 RNAh^>X :7*;i/* ^-if 0 (6) 
in vitroT'(DDNAte^ • «3R& 5 ffiSlCtfiib^ WflUC&5 

— *"e9^Sn"TV^SRNAsKU (7) in vitroT?0)DNA4E^ • f§ 

V^T7RNAsKU (8) in vitro*Z?©DNA|R^ • ISIR^ -5 £#>tf), 

t^fJ/>^ ^-e^^;i/^tlTV^ST7RNA^U ^ ^-ifo (9) in vitrcT7?<Z)DNA<iR 
¥ • »SR*XJ±RNA»8R*S:*^ , rsfeto©, ffiSfctf iBb^ BBflUc&S&K 
©— *"e9'<-n/StlT^^■BiR^S:*^cfev^Tx*^/^-S:^f^'tsfe«>©a^|R 0 (l 

0) in vitroT?©DNA|s^ • «S?&Xl±RNA«gR#&#fft't.5fctf>a>, ffl2lCf*3|P 
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yWt<D&m<Dfc&KD&mo (11) in vitroTCDDNAls^ • fSIR^sX&RNAlgSR^ifC 
[0 0 17] 

&tfmRNA&-£<&, DNAli, ^JERS tlfcDNA&tf c DNA&^tf. 
[0 0 18] 

*»9!JCfeWSin vitroT*(DDNAK^ • fflSK^XliRNAjlSIK^li, 

mm. zn^uft\zKm&<D%mz>&mrmmn. ««f«3ttf^^ 

[0019] 

m>i$-/mm<Dt=.®><D®^ • mmz. lt«, *Mmm<z>mmM&mm<D*be>izm 

£1% (1) RNAC0Sifi(<7)©^«, 

^rf-;i/tRNAh^>*;7:*;i/i^-if£-g-& ; (2) DNAfr £ ©jfg^/jglgR©^ 

(1) JCSn^TRNAsKU^^-if, T7RNAjtfiJ *9-i?3:-£tJ 0 

fcfc, ±fS (1) (2) frbmmm*&fti<z.£lzi:VmWiBLl&*Mm-t& 



1 0 
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[0 0 2 0] 

^7i-h^t-f (NDK) , • fflR£^T*£C£j&*#fc: 0 n U 
[0 0 2 1] 

* U*^ K^U * l/7f>7t^7x- h%.Zf7*frS.A/tgWtifi&Vfbtl 

3, 2 * V*?- KH'J >gftlCH\ ATP, GTP, CTP, UTP#3*tf _tSB 

(1) ATP2fctfGTP#JBV*e>*U (2) ATP, GTP, CTP&tfU 

TPjWS^S>*l£. 

[0 0 2 2] 

£I«$i£LTte, U^BftAU^AJttft* (pH 7.3) &M1jttilRitn*&.m£ 
;i/£/>7A, "7"hl/y£/> (putrecine) , py (spermidine) , V+it 

JBT*£ -5 Z. £ It -5 * T?*) & V*. 
[0 0 2 3] 

#*8«»0>&l0>#1»tt, DNAA^e>©IE2? • »IRXttRNA^e>©»IRlC J: U in vitr 
[0 0 2 4] 

SME^©, EF-Tu©S3ti:»i8 (Eur. J. Biochem. 210: 1 
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77-183 (1992)) , EF-G©§S36 tMWZ (Cel 1 92: 131-139 (1998));&t>*EF-Tstf)gg 
3^ (Archives of Biochemistry and Biophysics 348: 157-162 (1997)), 
»JISH-?-<3DRF2<OSS5ii:*ll5{(Proc. Natl. Acad. Sci. USA 95: 8165-8169 (1998 
)), j£V^£. 7 x. -JlT^—JVtRUM/yT*- if CO|g5gi:^^ (Protein Express 
ion and Purification 8: 347-357 (1996))^tCfeV>T * ^ftfflS 

[0 0 2 5] 

KiKDi^Set'fe'J, Effete* K*^&t:x^S?>4f y&Si^JC J: 
[0 0 2 6] 

m&<z>jjm£.i*mz, umt.-t&i'j+F'eit&K* in vitro 
*7°r K^/s&&«/*i-sgeK/*4Hc, ffistctf5&L-£e>Kffiica>£&«©- 

[0 0 2 7] 



1 2 
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[0 0 2 8] 

»r^;E dna, m tf*^>, u??-y^<Di&%-^i\:&m£<Dm& 

[0 0 2 9] 

fc<, ^BfiSWlcakSiiutfTf^ Witt*, «l*tcj:*J#«L^e>B5«Jcfe** 

arts 

[0 0 3 0] 

a 

[0 0 3 1 ] 
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[0 0 3 2] 

&M&&tfmmm<nwiMT*m<oti, ^<D^mxmm&&tf)xfo&ftiz&%& 
m®mtf*mic.ntmznt=. a tt=.. ^^^^ms.mmrmiz^n^s.^mm 

xixmrnrnzmm-t mmw-it^W'&Mizfrfrfrbirmtk 
^^wmmtm&x-m^. 

[0 0 3 3] 

Jgic, ##§0£{c<fc »J, ay hu-jltfmmzfttez £5lzte-ofc 

MHI, i?&^H^&^£&v^£^Srt-£r h#T-££ 0 ®*©#-f 
r/cD/KU V-Af^f & njfgi: L/, in vitro^?- K-£f&^tf) 

M^S&fcS*^. !IP13, «*©DNAXteRNAS:, U\^t~*%m<D in 

vitro/<y^ K^3Uc£v^583iI£i4\ F • RNA • U^V-A©3#« 

(/K'Jy-Af-fX^l/-) £#£ 3 ^^K*:*- 
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t" £ Z ^fcVUi, #S*.li» Curent Opinion in Biotechnology 9:534- 

548(1998) lC|B«StlT^4 J: 3 IC, fife # U V - k,? J 7 R 

T-PCR&&M LTMjfo^SDNA&#£r * fc, ^'JV-Af^ 

^■l/>f £EDTAT*#j§¥£i±£r £{C<fc y RNA&ft5£ £: =fcT?g& 0 #JC, ^>#A 
^ICfcl^T, 3Bf(3*lfca»^^ K&C#/£^£RNAX&DNA©Ifc##^i:& 

, ^5 9>^DNA2fet)fRNAOMjWJiaSlS*JCj3»S^^e)tlTV^S^, ^© 
j»f^tta*t*^*« (#*¥5 -503000#4fc?g/W091/05058) „ 
[0 0 3 4] 

JxJ&&<Dmf&f&ft*mmiZ.MfflT*gZ>Z.tliZ. in vitro^^ K^fifc^JC <fc 5 

i i^ #5c^Mr^ yift«aE©^A*«mMsnsflmjcs*^uy9— tRN 

AJC*f/Sr*j»lh3 K^&SA-r-S^htCJ: *J Bfc^£ tlfcDNAXteRNA&ifg^/li 
IRS it -5 3 £ (C <fc 'J , #^S7^;iM?:ftS^^ K 

SfczgA-f STc&fc, y -^-r i/-A(0RF)Wfflj©3TM©ffi«tc 

, *Flh3K> (UAA, UAG, UGA) <D$%. WAtf, UGAX i&UAG ^jfAb, SiSRtf) 
#lt<Z>fc#>{C&UAA£MV>£ 0 #CV^, UGA&ttVXttUAGfC^-f ST> 

*n K>&^-tS-9"7l/y9— tRNA&in vitro^TftMfcU #N5c3ST^/^£ 
^■V-^£i±£„ ^©RNA^-^y tRNASrMV^T*^WOSS3i*eSS:||^f 

[0 0 3 5] 

ICIMST^ ;S!^II:ttS^^f K • mRNA • U jKV- A J: y fc* #U 
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„ ggVUi, Mx-lf, Curent Opinion in Biotechnology 9:534-548(1998) iCfE^ 

"TSDNA&li 5 y-A^-f *:/l/>f &EDTAT?##3-& 

*i £IC£ »JRNA&&<5£ 
[0 0 3 6] 

[0 0 3 7] 

10236#^^, SSS Mi? S*3RVol.44, No. 4, 598-605(1999), Current Opini 
on in Biotechnology 9:534-548(1998) #flg) . 
[0 0 3 8] 

IC PS^ $ ft -5 =& © T? tt * V 
[0 0 3 9] 

(l) #»IJ8K:J: UW5ii:^li}^^7"f F&tf^y"^ K3l&ft 
t: KnaSK3S7C»Hi (DHFR) , yi/f-A U phage ft , »fiS*3fcgB«(G 

[0 0 4 0] 



1 6 
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[0 0 4 1] 

B^/*#T?^j£^£#&«:&lC#£;flTV*5 #i¥4 -504651#^# 

/W090/05785#flg) . #3^§^^ K©^«©-o £. IT, ««3£<B#V*fc 
teffiffiizm A ^tl^DHFR (S^I'MCte^L&vO 

* F&wsrii^t^s. fip*>, z.ft&am<D&x&mT $ ; &&&& e * 

ji&flfcdfcte&lCfcl&tlTVtStf (Bio Industry 8: 749-759 (1991)) , frjfr 

[0 0 4 2] 
(2) Uj^V-A 

AfflSffitC, ^^^^^^^n^tRNA^fett^^^^Vl/tRNA^PgP^tCSB^LT^y 
^ K<g^S:^JERS-teSiEJ5SS:ff "5 (Science 289: 920-930 (2000))„ ##gBj!lC£ 

SftSCtiflDlffey, #Ix.tf*JB§ffiA19$u MRE6OO**fr&»&*l<6 : fa0>&3*W , «5 
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[0 0 4 3] 

(3-D Mi&m* 

XI*, 'i*iS:^FU<ffi5i't*H^-e»»J, *mm &M<D £ IT, IF1 
, IF2&mF3#^k;ftTV^ (Biochemistry 29: 5881-5889 (1990)) o HMH^I 
F3(i, »|R<8|W$&lc&gfc®|sgT?a>s, U si?V- A(Z)30S-9-^rL- y h £50S-F:/ 

^*-^/tRNAe*^©tRNA«)Pfi|Sfi^©»AS:IEW'r* 0 SM&H^IFm, 
;v^^^--;i/tRNAi:^b, 30sy # v-A-fr^a.— y h GtvB&^y * & § * 

[0 0 4 4] 
(3-2) MJIH^ 
M^S^-EF-Tuli, GTPM£GDPM©2ffi^#& . GTP§0 1£ T ^ ;7^> 

;b tRNA t Lrrti&u^y- a <d m&^M&. ef-tu# >j#y-^*»& Ktti 

SIKtCGTP3{j<aD*^j!f3*l, GDPM^^SI^So (EMBO J. 17: 7490-7497 (1998)) 
o M^H^-EF-Tsli, EF-Tu (GDPM) fC^^U GTP§?^\©$5^ (Archi 
ves of Biochemistry and Biophysics 348: 157-162 (1997)) 0 gE^RH^-EF-Gte 
, K«#«iftliJCfeV^T, ^7°^ (translocat 

ion) ,g;/£$:fle3i"f"£ (Nature Structural Biology 6: 643-647 (1999), FEMS Mi 
crobiology Reviews 23: 317-333 (1999)) c ifc^WlCfc^TflfV* ^tl-SSSB^ 

[0 0 4 5] 
(3-3) jMFJgH^: 
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-5= Fm^<D4¥?i®? $ J m<DmAlZ. RF1, RF2©VN-r*ifr££j£;^ 

ilK J: yfrfctlS. BP RFl&#V^fc»^liUAG3 F>, RF2$:#Vn 

[0 0 4 6] 

jf&MH^RFl&tfRF2tt> U'Ji<y-A©AaJffiJCf?ih3 K> (UAA, UAG, UGA) # 
5fc£f$, A«P<atCAoT^^S;;i/tRNA (PfiPfitCfc*) "b©^:/^ K»©#« 
^{EiS-T-So RFllj:f?ih=2 K>©5 *>UAA, UAG&3K8U RF2&UAA, UGA£fgf$f 
5. J^M0^RF3li, RF1, RF2{C<fc3^:73 : - K^OiSMtiSliStfeO, RF1, RF2© y 
jtfV-Z^&©M£{£^-r3o U^V-A^H^- (RRF) te, gBK^J*© 
#ih$t PSPttic«o , rv%stRNA©ffilHli:, y sKv-^©|f 

^{Eirrs. sMBEKfcv^tt, rrf^mh^-©--^ r ^ic-r 

5. jRjeH^RFl, RF2, RF3&t>*RRF©^fglCo^Tte, EM BO J. 16: 4126 

-4133 (1997), EMBO J. 16: 4134-4141 (1997) IZMMZ tlT V^ £ „ ;&2gBJ!fCfcVN 

[0 0 4 7] 

(3-4) T ^ 7 TS/;b t RNA^>5=-^ -if 
7^ y rS/^tRNAS/>-r-*-^tt, ATP0)#:feTT?7 5 ^ Ift fctRNAS:^^ 
7^ ^rS/^tRNA&^J*t" SBS3R"efeS(RNA 3: 954-960 (1997) , gfi 
R S^39: 1215-1225 (1994)). #$8EtC;i3V>TJ^ P, *iS 7 ^ ^ 7 S/^/ 

t RNAS/>^#-if©#£ L^Mte, ^lifi*©t©T^'J, #Jx.tf*MK12 

o 

[0 0 4 8] 



1 9 
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(3-5) *?-*—Jl t RNA h =y^7s 7 * Jl $ ^-if 

(DyxjmjimztT-x-fttMkb^yxyitJvs. ^-^(mtf) ic «fc y 
;i/tRNA©*^;fr.>ic#flD3ti<&. fiPt>, ^^^-^;i/tRNAh^>x^^;i/^ 9 — 
-tfte, n 10 - 7 * ;b ^;i/f h 5 1 K n ^i© 7 ^ ;i/S BB&n K 

f £ * >T - JV tRNACD N^Sg fC 2 7 * ;i/ ^ Jl * * * - JV tRNA iC "T £ (Pr oc 
Natl. Acad. Sci. USA 96: 875-880 (1999)) 0 ttjjQZ fife 7 * ;i/ ^ 

[0 0 4 9] 
(3-6) RNA/tfU 
RNAtfy DNABH^JSrRNAlC^-rsaSiRTfey, 

ftDNAgE^JfCjB-^L/T-eCDTSKcODNAIB^ISRNAJCK^-rS^fg-e&S. #3fil8# 
^fli, T7RNA^y *^-i£©N^&Cb:*#^£tf#tlLT, Kil Lt 

^J»BBL21«cJCfeVx-r^*»3K«:ffV^, ->y!r;i/*7A^ffl^S77>f^f'f * 
D7 htf^yj -ICJ; yjRMH&frofc. #"b4lfe, t^*^(His- ta)£;£-r3T 
7RNAJKU *^-1fte$TMT-&£ 0 #3fcl8K:a3V>TJi, T7RNA/K 'J * ^ - ifJL^lC 
=fea*0RNA3Ky *9--£&MVA5£fc#T?£*. MAIS, T3RNA^>SP6 RNAsKU 

[0 0 5 0 ] 

(3-7) #^337 5 ^^il^bfcr S J 7i/)Vt RNA 

e«#K:#«E , r«sejc«:«fiit , rs2o«<3!)T^ ;»m©t^ ;ijSi?:ga 
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Jl> t RNAli, l/yif-tRNA©3'^CDCA#:K#£ti<Z>S:in vitro^^lC J: U 

>>;b-pC P A$:RNA 1 igasefc^ ^Xffi&i-& Z. £ IZ «fc U SKI 3 *i£ (AJXVJ 
X.yx£>(y#XbV - 47: 16-24 (1989)) „ 
[0 0 5 1 ] 

(4) *ftm<Din vitro/<^ «^/agf?<Z)fed*© 

(4-1) H/S^lcfev^Tx^^^-s^-rsfcrtxogpig 
(NDK^tfW&ftS. * UT^>^^-iftt^ bT^>***3f^-if (CPK)£ 
y^;i/^3r^-i£ fcfcPf fc*ft,ADP;fr&ATP&S£3'ti:S £ |e! B£ fC AMP £ £ 

[0 0 5 2] 

(4-2) «^/aa>?T?*ijs^«ih:nu>aft©^j!?©fc«)<z)»^ 

[0 0 5 3] 

(3) ~ (4) &CSB*L£, IfifMit -e 

^CD^K&^tfl&^ft, fast protein liquid chromatography (FPLC) \Z 
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jcfc, mmmm, mm> ftwm^x$%mtti±2> z £&nsmx& v . irv*w\ in v 

[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

£*l U ify F£LXmfaXlZ3iWmcmfeLX®.MfoilL 

^i:io'<77^_r^-7n-7h tf^yj -it, U 
*5iA^ <b (x bf h - :7) £ (x tr h - :7lc4$ H&fcffift:) Offl 
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- * n v h y >y v j - t* m v > n x v % & *g s i c ®^ -r & w # ic & s « m & -e 

in vitro l^J»T*£/& b fc B 3 fcfctCSStT -5 £ £ 

[0 0 5 7] 

[0 0 5 8] 

A. His tagil- y^r 
His tagfc-y □ h ^ftf ffl^I^ft ^ ffi^M f (Jffl b 1 1 

y^ZftmmS - b(±) 139M^T. 1. His*^*>,rS*R®S&3i£3fl| 

Mi&Jb* fP^#), J. A. Bornhorst and J. J. Falke, Purification of Prote 
ins Using Polyhistidine Affinity Tags. Methods in Enzymology 326:245-254 
, (2000), -£<0f&{C%K Proteins 41:144-53 (2000), FEMS Microbiol. Lett. 1 
88:147-51 (2000), J. Bacteriol. 182: 4304-9 (2000)#Hg) o ifafe^lCfc 

[0 0 5 9] 

His tag^stifcses^s:^- K-rsat^sr^s-tt-sa^jc, ±m 

SKM.W.Van Dyke, M.Sirito, and M.Sawadogo, Gene 111:95, 1992), Saccharom 
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yces cerevisiae (D.C.Kaslow and J.Shi loach, Bio/Technology 12:494, 1994) 
, mammalian cell (R.Janknecht and A.Nordheim, Gene 121:321, 1992), 
aa>j7>f ;b*#JSSfeLfeg&illWlfB (A.Kuusinen, M.Arvola, C.Oker-Blom, and K 
.Keinanen, Eur. J. Biochem. 233:720, 1995)^<Z)^M#l#*tI tlT £ U , 581: 

[0 0 6 0] 

—Mil bt. His tagfc-y^brt^&ifil/BLfc, His tag&tf Lfc* 
1. a^X^ftr^efeJCty, glft#>/^SC(Z)N3cJCHis tag (Sfg^HisJ: 
0^777- (300 mM NaCl, 50 mM NaH 2 P0 4 , pH 8.0) lCMg£-frS 

o 

3. mm<Dmmyst:&fo&m't& 00,000 g , 4°cT*3o#ng) . 

Lfe50%(DNi 2+ -NTA slurry (QiagenftiS) feitfit S. 4°C T?lBfrH&#i'r 

5. «flg&*9AJcn- KL, ^J^A^*(Z)20^<7)D-t : ^ yfrty 77-T% 
4 °C 9 A©ffi# Srfr 5 o 

6. ^^AMktf^OfgCDn-T^ y>fAv 77- (10 mM imidazole, pH 8.0$: 
*tf) T?, 4rT?:fr9A<DSfc?£S:ff3.- 

7. *^A^M(D20^f(Z)n-f i ^ ^t-^JB^T, imidazole©?t^^J 
BBS:10^e>250 mM{C&£ J: -5 fC®£ U * 9 A*^ & ftCDJSffiS: 
frfrii\ 1 ilfo77^ S/s >?:14?)5. SDS-PAGET*glft#>/^SC£:ffiiIS 

[0 0 6 1 ] 

B. Thioredoxin ^phenylarsine oxide (PAO) 
thioredoxin iiPAO fcflOjg^tt &|lJMt6^T'JD *J , Sift* >/^fC£thio 
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redoxinhtf)iift-£# y WfilL U PAO ®3£fbT#n-* (Invtrogenft:$gThioBo 
nd™ resin) &CP&if£i2\ £ -mercaptoehtanol ( /S -ME) $ it 5 (A. Alejo 

, R. J. Yanez, J. M. Rodriguez, E. Vinuela, and M. L. Salas, African Swi 
ne Fever Virus trans-Prenyl transferase. The Journal of Biological Chemis 
try 272: 9417-9423, 1997#0J O *$&WlZ&^T fe, ZOmmZmm-? Z> ^ £. 

[0 0 6 2] 

1. 7£»ii£gl#(E. coli//>^#- pTrxFus (Invitrogenftgg) )<DmW& 

Migfife (0.6 % Na 2 HP0 4 , 0.3 % KH 2 P0 4 , 0.05 % NaCl, 0.1 % NH 4 Cl , 2 % 
Casamino Acids, 0.0095 % MgCl 2 ) \Z.$U7L. 3 0°CT'fg#-r£ o 

2. A 550 =0.5&C&£i;T*ig#£Ml:J\ >A?fC©#g^£M#3i±£ 

tC, 100 Ag/ml tryptophan fcfl&X., 3 4 °C 1? $ t, fC 2 ftRHHI 

3. M>i>^lt"e®fls:?:^it», Mfo^lsy h&5 mlCDRunning Buffer [100 mM T 
ris-HCl (pH 7), 150 mM NaCl, 1 mM EDTA, 1 mM £ -mercaptoethanol] fc 

4. MMTO^M^It (10,000 g, 1 5#W) U _L?ii£il#>3 = 

5. _h?f tC -g- £ ft >7\°^fC £2 mltf)ThioBond™ resinlC^-^S £ 

6. U - AfC?5jRL, # 7is© 3 Ofg^y hrffU 3.-A©Running 
Buffer [100 mM Tris-HCl (pH 7), 150 mM NaCl, 1 mM EDTA, 20 mM 0 -mer 
captoethanol] 

7. j8 -mercaptoethanol (D^g^^JlBlC «fc Running Buffer^ S6*J# yrt99£ 

[0 0 6 3] 

(5-2) ^Ixii^Hlr^ (xbfh-y***) ii^^^tt&Wffli-s^^ 

A. T7-tagi:T7-tag{C#M^^ ; Ey * U—f-fyfMfr 
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T7-Tag tit., phage T7fi5fc(7J>gene 10lC##fSllfa<D7^ ^KBB^JS: VH*, Z 

#LT*83iSii\ £/&L£T7-Tag > A^S$rT7-taglC#M65^ : E y * n 

, ffif*.£, T7-Tag Antibody Agarose (Novagentt^tfrffJRSiftT V^. DSffliJC 
tecitric acid ##^£4x5. #3§HJ!tC £ V^, S ilfl^* & JB V* * £ i: # T* 
^•So R. Deora, T. Tseng, and T. K. Misra, Alternative Transcripti 

CD 

on Factor a of Staphylococcus aureus: Characterization and Role in Tr 
anscription of the Global Regulatory Locus sar. Journal of Bacteriology 
179:6355-6359, 1997#M„ 
[0 0 6 4] 

ye*>*. 'z.tiMftK*&4&Vyy^-i/a>wm?>tirisy. ismlt 

1. 20 Mg/nl©^n7A7x-3-;i/i:30 /ig/*HD1] *>:>£:^A,;£2x 
YTfgife [1.6 % Bact Trypton, 1 % yeast extract, 0.5 % NaCl, 0.4 % gluco 
se] T'7£fC<fggS# (E. coli//^#- P ET (Novagen*±§g) )^ttS, 

2. «nfi©JH«s« ? A 600 =o.6tc&s*-e«iiL/, BMtyjvmon^izn 

3. Si^UfCaffrS:^*, 10 ml© ice-cold T7-Tag Bind/Rashjgffiig [4.29 
mM Na 2 HP0 4 , 1.47 mM KH 2 P0 4> 2 .7 mM KCl , 137 mM NaCl , 1 % Tween-2 0, 0. 

02 % sodium azide (pH 7.3)] KtiSfall/y h S. 

4.. *cft'«isi5:i«iu «iriias:«few-rs- 

5. Ji^H (39,000 g, 20#H) TiWIK/jNtf &Bfc£, ft *>tlfr±m 5:0.45 

6. T7-Tag Bind/WashiHfltf?R7»5jt^t^feT7-Tag Antibody Agarose^ *y A (Nov 
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7. mm^mm [0.1 M citric acid ( P H 2.2)] St&iSffi'rS. 
[0 0 6 5] 

B. FLAG^^ Ktag($/^v*±fSf.Sr£r) £anti-FLAG antibody(£/ ^?|±jSiS^ 

, FALG antibody AT* ISDE-t So ?§ffi{£FLAG peptide^??., P. J. 

Woodring and J. C. Garrison, Expression, Purification, and Regulation of 

Two Isoforms of the Inositol 1 ,4,5-Trisphosphate 3-Kinase. The Journal 
of Biological Chemistry 272: 30447-30454, 1997#flg» 
[0 0 6 6] 

1. MfQ9>rt9fltfiHmh1t.mB&(ftXh : B31 cell (Rat-1 fibroblast eel 
1 line), $ — : pDouble-Trouble (pDT) mammal ian # — ) £3jg 

fofrMV^tb. ^nf7-fPlSi (10 fig/ml calpain inhibitors I and I 

1. 100#g/ml Pefabloc, 2.5 /ig/ml leupeptin, 2Aig/ml aprotinin, 2 tig/ 
ml bacitracin, 20#g/ml benzamidine) ®Aot8 ml©{£55'ffi U iyxWt 
hypotonic lysis buf f er) T* jft^E 2?"*->f „ 

2. (2,000 g) T*«/J^ J £#^£Jfc _b»&m«><6. 

3. 3&lCj&i&#ItU #<b*l£#fflJB&*t&ffi?££l ml © FLAG antibody ^jyACi 
b, 35 mltf)TBSC [50 mM Tris-HCl (pH 7.4), 150 mM NaCl, 0.1 % (v/v) CH 
APS] T*#^A£?ft#t-£o 

4. 200 /ig/mltf) FLAG peptide^ A, £5 ml^TBSCT' @ > ft £ 

o 

[0 0 6 7] 

C. Protein A £ IgG 
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Staphylococal Protein A (SPA) £. : £(Dfn,$ilgG Z.<DM&&&mH't&J3&'V 

o ?§tfU£{£pH ^ffitt'fte). B. Nilsson and L. Abrahmsen, Fusion to 

Staphylococcal Protein A. Methods in Enzymology 185: 144-161, 1990#fi^ o 
[0 0 6 8] 

1. T&1SM$&fo('fcys h : E. colife£v\&S. aureus, /■< V ft - : pRIT20&£ 
ttpRITSOi/U -X)©^*^*^*^*^* 5 1 %JC*S«fe e» fC, 25 ml©LB Jg% 

(LBigift + 0.1 % (w/v) glucose, 250 mg/1 ampicillin) iZtiUjt. 37^C "TMBf 

2. M4>#H (10,000 g, 5m?20#ia) T?B#&ife«>, _h?S 5:0.45 /ing® 7 

3. TST [50 mM Tris-HCl (pH 7.4), 150 mM NaCl, 0.05 % (v/v) Tween 20] T*' 
¥-ffiikLtt ml(DIgG Sepharose^AJC^f «. 

4. ;ftvA£:15 mlCDTSTT2|lI, ££>IC5 mltf)l mM ammonium acetate-£8fc?£ ~t 

5. 1 mltf)0.5 M ammonium acetate (pH 3.3) T* > £„ 

[0 0 6 9] 
D. St 55 £ Monoclonal antibody 

Bovin Retina (MIg) ffi^CDgSMCycl ic nucleotide- gated (CNG) channel 
fc^y # n-^-;i/Jit#:PMc 6E7(ai^^rL- >y h©N5fcflg#c ; 63- kDa polypeptide 
)&MV^T»lg^&#iS#fcie>4X ,, 0*S(R. S. Molday and L. L. Molday, Purif 
ication, Characterization, and Reconstitution of Cyclic Nucleotide- Gate 
d Channels. Methods in Enzymology 294: 246-260, 1999#Rg) 0 ®f|$i:L/T 

BW*>^^St©*fri{Ctt, 6E7 competing peptide ^ D-t;«i:^ 

-^{C^-^-rs^:^ Ser- Asn- Lys- Glu- Gin- Glu- Pro- Lys- Glu- L 

ys- Lys- Lys- Lys- LysfcS y * J MftBB^J&^-TS) #Mv^ti£ 0 *»WtCfe 
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[0 0 7 0] 

WTfC Bovin Retina (MB) E&$fc<Z>SafC J V U -^jfitfMC £ »J *9S2 

1. Bovin Retinatf)^^'*- hj^e>, 30-50 % (w/v) © 5/ 3 *S?B£4glB3ft>i>#lK 

[20 mM Tris-acetate (pH 7.4), 10 mM glucose, 1 mM MgClgJ 82,500 g, 
41CT*45#|8f] (Ccfcy, rod outer segment (R0S) Wfr%:'gk®>tc. a 

2. R0S@f^$:5^4CDHomogenizing Buffer [20 % (w/v) sucrose, 20 mM Tris- 
acetate (pH 7.4), 10 mM glucose, 1 mM MgClg] JC^r^b, SMMNSIfS ( 

20,000 g, 4°CT*20#ra) . 

3. R0S^Uy h£8 ml ©Homogenizing Buf f er fC^Mf U R0S5|gft&ffi#y£ f £ 

o 

4. R0S £10^:1; ©Hypo tonic Lysis Buffer [10 mM HEPES- K0H (pH 7.4), 1 mM 
EDTA, 1 mM DTT] tCMU SkfoftM (20,000 g, 10#|ffl) t6„ 

5. ffl|^l/y h&Rf-hBufferJCjHSIL, tti^iftf^&S &fC2H»»J Jg^„ 

6. ^l/y h&10 mM HEPES- KOH (pH 7.4) lzMffl-t£< 

7. R0Sfig&CHAPS (3 - [3- (Cholamidopropyl) dimethylammonio] -1- propane 
sulfonate) Solubilization Buffer [10 mM HEPES- KOH (pH 7.4), 10 mM CaC 
1 2 , 0.15 M KC1, 18 mM CHAPS, 2 mg/ml asolectin (soybean phosphatidyl 

choline, type IV-S; Sigma) protease inhibitor (0.1 mM diisoprophylf luo 

rophosphate, 5 /ig/ml aproteinin, 1 jxg/ml leupeptin, 2 #g/ml pepst at 

in or 20 fi M Pefabloc SC)] JCflD*., 0>-d < »J tSffti. 

8.3&&#* (27,000 g, 4TCT?30#H) T?fflJffi/htf £Hfc < . 

9.PMc 6E7(#£#0&H£fl;,LfcSepharose 2B#^AfC20 ■ 10>"5T8S'ft UfcROSR 

£#SU 10^4 ©CHAPS Column Buffer [10 mM HEPES- KOH (pH 7.4), 1 mM C 

aCl 2 , 0.15 M KC1, 12 mM CHAPS, 2 mg/ml asolectin] Tfgfe^-^S. 

10.0.1 mg/ml 6E7 competing peptide£-g-/u£CHAPS Column Buf f er"e @ 6*7 # > 

[0 0 7 1] 

(5-3) ge«hSaHXtt^7 r f : KWT^ri:©*S^ttS:faffl'r**^ 
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A. Strep-Tag i:Streptavidin, 

Strep-Tag (StreptavidinlCi!fn<[££: feo* U diK??- K) M L tc Z y A * 
K£streptavidin-agarose columun"eT 7 >f — -f--r !ft$gi"£ 2j&s&££tl »3 tlT V>£ 
A. Skerra and T. G. Schmidt, Use of the Strep-Tag and Streptavi 
din for Detection and Purification of Recombinant Proteins. Methods in E 
nzymology 326: 271-311(2000), BioTechniques 28: 338-344 (2000)#8g) o ;£ 

[0 0 7 2] 

Strep-Tag £ Streptavidin £ ©M^tt & JM ^ -5 #>rt9 JSlSfetf *> »J , S 

trep-Tag^ LT. Ala-Trp-Arg-His-Pro-Gln-Phe-Gly-Gly, Asn-Trp-Ser-His-Pro 
-Gln-Phe-Glu-Lys (Strep-tag IT 3*1-5. Strep-Tag L^Sfif 

, MxJ£DHFR(^fcl KDfiSSii)?:iaM^t, H^flSL.fcStreptav 
idin^V>l±Stre P TactintClS*^it-5r »J»Sg3tl«. *gm#Jh LTttdes 

thiobiotin^MV 1 * £>*l£„ 
[0 0 7 3] 

Stre P -Tag£StreptavidinfCj;£, Strep-Tag L, fcg B 0¥ 

1. E.coli^«^i|^(pASK-IBAK^^-^M)©^^#?K$:2U y Wl/©*r 
LVM-Bigtffi (*Fi8&100 ^g/ml(Z)T>t: 0 i/U tCfl&j*., OD 55Q =0.5JC 

<fce>lC22°C«£;? (200 rpm) ig#"t£ 0 

2. ae^O^&^S-tirSfeAtC, Jg*$tlC2 mg/ml^©anhydrotetracy 
cline-dimethylformamide(DMF)?§?£200 (il&tiUZ-, £ £ JC3B#HM > 3f ^ 

3. (4,200 g, 41CT?12^|ffl) T?Ktt£il#>, 20 alO&ttftgP [100 
mM Tris-Cl (pH 8.0), 500 mM sucrose, ImM NagEDTA] IZMMls* ^K_tT*30 # 

4. 3&&#« (27,000 g, 4°CT15^K) iC J: U ^ 7 i □ -?=y J* h & |$ V^ 

5. #£>*ifc/^y ^7X7l^S:2 l<Z)ftM8rftW [100 mM Tris-Cl (pH 8.0), 1 
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mM Na 2 EDTA] T? - Bfcjgtff 1" 5 „ 
6. 2 ml^StrepTactin Sepharose#^A£M®MW^¥M:U ^ U # 
y^f, UV^m^ (A 280 ) , 77^^3>3P^^-^Ibt^§^^fA £ 

8. 5:2.5 mM desthiobiotin£-g"t?j^ffiMW'T?£ffi b 

[0 0 7 4] 
B. S-peptide£:S-protein 

U^*? l/T-^S(Z)MeS|5^(S-protein)^^^ KBP#(S^:/^ F) £ it, 

n&mm&ftfrnz. w*>. gmzyrtvnzs-tagisK^^zm-rzzy^ 

VMZt. U S^^S-proteinT^n-XT'JilE-r^Z:^^-??^^. 3M 
guanidinium thiocyanate; 0.2 M potassium citrate buffer, pH 2; 3 M MgClg 
^(C j: US-tag£S-protein<Z)^-£-£-f£J$T-f SZL^Ci ^totlS (R. T. Raines, 
M. McCormick, T. R. V. Oosbree, R. C. Mierendorf, The S- Tag Fusion Sys 
tem for Protein Purification. Methods in Enzymology 326:362-376, 2000# 

m)o 

[0 0 7 5] 

1. 8 £fg^Lfc#Hj}&(>ft h : bacteria, insect, mammalian, 
^##-:pET, pBAC (Novagenfr) ) (Dlfiffi^lCS-proteiny Uu — ^ (No vage 

n> ®^5'j-2 ■l&^n^., ^ai?3o^ra+^jca^f «. 

2. ii,£v9l§t (500 g, 10#W) U -h?»$:l&< 0 

3. B»^>^^K^IS^LfcS-prot-einT^fn-^S:Bind/WashjBI«»[ [20 mM 
Tris-HCl (pH 7.5), 0.15 M NaCl, 0.1 % (v/v) Triton X-100] JCJHSS 

4. 3g^#J»!(500 g, lO^RIlft, ±i§&|&#, ##J5l»JC*g-£ L£ # 

5. S-proteinr^/n-^(Z)^^ U -5:1.5^4©^^^®^ [bind/wash buff 
er + 3 M guanidinium thiocyanate, 0.2 M potassium citrate (pH 2), or 3 
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m Mgci 2 ] izmm-tz. 

7. ii/Cv^m^ m&tiftt=.BW*ysV7lg.Z:Mib2> 0 
[0 0 7 6] 

C. Calmodul in-Binding Peptide (CBP) i: Calmodul in (CaM)) 

Calmodul in-Binding Peptide (CBP) £ Calmodul in (CaM)) t. (DffilLftM 
-t2>#yrt$M<£>WWl'&V2b&(?. Vaillancourt, Chao-Feng Zheng, D. Q. Hoa 
ng, and L. Breister, Affinity Purification of Recombinant Proteins Fused 

to Calmodulin or to Calmodul in-Binding Peptides. Methods in Enzymology 
326: 340-362C 2000)#J8O= #5§BJ!}C;£ VMT, fr^S^-fr ^ 3 ZL ttfT'g 

So 

[0 0 7 7] . 

M&K'K^lCCBP^^-L^CBPgft-^^^/l^^&igJtL, Sepharose 4B-bas 
ed CaM affinityftfflg, ^CDtel1?Ifc©CaM|tfHg{C®5i£-g\ M^S. *£miCteEG 

[0 0 7 8] 

CBPhCaMlCJ:£, CB?M<&* y «0>Sli5S<Z>— ' Mfca*"**. ^ ftJ£**MC 

© -tf r u x - v 3 > # & *;\ »E3g#* iTft-M-ets. 

1. 20 ml©^«4E«l#(^^*-fcbT'pET-ll&a£«fcLT«ISIStlfcpCAS/ 

U -X£^;S)tf)ifttig#?&&50 /ig/ml©T>tf */ U V^icarbenici 1 li 

nfc-^tn KDLBigifclCflDA, OD 600 =0.6~1.0JC«:St;"e«il , r*. 
mMlC&£ J;e)lClPTG$:*nA, 3 3 ~ 5 H#fiajgi: 3 J8#"f S. 

2. a#&a^^H^^tt>, 0.2 mg/ml lysozyme&^tfiBIHfJSA [50 mM Tris-HC 
1 (pH 8.0), 150 mM NaCl, 10 mM 2-mercapto-ethanol , 1 mM magnesium acet 
ate, 1 mM imidazole, 2 mM CaClg] JCifflllB'* 1/ y h&JHiiU M^I&T'MM 

3. «^%$r5S>^|| (25,000 g. 1 5#ISI) U _h?»&j|tf>£ 0 

4. 10 ml^CaM-Sepharose^fHI^^^AT'^^b-r-So 
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5. CaM-Se P harose«i:^^#i$;^L, 8K>frtC 1 Hfll#f5 0 
M«r*S^»Ktt, {£j£Si^* ^ U - £ 1ft < £ i: IC J: »J Hfc^f 

6. 40 ■l©jg«?SA , T?'as#L, 20-30 ml©Hi|Ai:SHU ^vAlC^ % 

s&ic, *^A©.5^/<y Ksj?ua-A©att?a[A, »sv^««?kb ' [50 

mM Tris-HCl (pH 8.0), 150 mM NaCl, 10 mM 2-mercapto-ethanol , 1 mM mag 
nesium acetate, 1 mM imidazole, 0.1 mM CaClg] T?UV$*ffi#gtf)A 28() <£> -fittf^ 

7 . 2 mMEGTA £ -g- B&^^efetgfflS-fr*. 

[0 0 7 9] 
D. HSA ilABP 

Human Serum A 1 bum in (HAS) £. Serum Albumin Binding Affinity Handle (ABP) 

£.<Dffi&&zmmvTS.&nzmm?zj3mfim%znT^z>( T:. erased, j 

. Nilsson, A. M. Lindberg, M. Uhlen, and Per-Ake Nygren, Production of a 
Thermostable DNA Polymerase by Site- Specific Cleavage of A Heat- Elute 
d Affinity Fusion Protein. Protein Expression and Purification 9: 125-13 
2, 1997#Bg) e >A^g£Serum Albumin Binding Affinity Handle (ABP 

) £.<Dm&*>rt92t<DJ&'V m$:HSA-Sepharose^r9ATSJJ£b, 

[0 0 8 0] 

1. JgSHESIttOfc* h : E. coli % *>?9- : pET-21a (Novagen) ) <Z)ft$$&£ffi[ 
5 ml £500 mltf)TSB + YEigi£ (30 g/1 tryptic soy broth, 5 g/1 yeast extr 
act, 100 mg/1 ampicillin, 34 mg/1 chloramphenicol) iZlJUz.y 0Dqqq= 0.' 8 

2. ffi-&*>/t#a©&3K&f8SS*<5fctf>lC, 1 mM isopropyl j8 -D-thiogalac 

toside mmm) *m*.. ^hK^^mmmm-r^. 

3. mjbftMT°Mfa$:M&>* Ift^Uv h£TST [50 mM Tris-HCl (pH 8.0), 0.2 
M NaCl, 0.05 % Tween 20, 1 mM EDTA] iClSb, lfS®atlft$:it#t 
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5o 

4. «#$tife»ffliI§:i^I (20,000 g, 30#W) U &btofc±m&i. 
2-/im hydrophilic f i Iter"?? 3i@i _ £ <> 

5. ffiiHii £ HSA-Sepharose* ^ A lC#tf 5 „ 

6. gift* >/^R£0.5 M HAc (pH 2.8) it 3 „ 

[0 0 8 1] 

(5-4) geii:#^ffi7^;i, dna, £Ht, ¥*$y. w^-ym^fe 

Gsi£y>i*^*y£(DmKftm*wmLxm&M*mm^z^mt. gst P ui 

1 down method fcPftffl, jSSff fetlT V^ £ (M* «, ¥±tfc*&f?> 

Ifcy-M-t) 162KJWT, 2. GSTi|-#dr>A^«©»3Si:»Sa(mK), 

D. B. Smith, Generating Fusions to Glutathione S-Transf erase for Protein 
Studies. Methods in Enzymology 326:254-270, (2000)#Rg) o ##§0^ £ 

[0 0 8 2] 

^m^y^^KUGSTiKDm^^y^^m^m^^. 40l/#5=->*->(glutathion 
e-agarose) & Vfrmfo £UTffl^3#>A* ft ©» M^teX & S „ » ffiSff Z. L X \t 

5i^M yji*i-*ytfm^*>n2> B csm& zy^vn*. m^ji^m^mx m 

5§"t"•5#'n•, E. coli, Saccharomyces cerevisiae, Schizosaccharomyces pombe 
[0 0 8 3] 

1. 100 ml©^?fifg$#,W3ti£#?££l KDLJSfifi (100 fig/miyy^i/V y% 

2. JS^4>lt (5000 g) ICJ: Vj£lbfemj&<D'<\/y h £20 ml© ice-coldCDPBS 
GS7c8!I&:&n Mill 1-5 mM dithiothreitol(DTT)£>&Vtl$0.1% 2 
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-mercaptoethanol) lzMM~f <£>„ 

4. ^il^ 1 %fC&S Jc^CTriton X-100&#|J;LM,i>;frN§tt-£ (10,000 g, 4 

4°cT-3o^ra-r>^^^- sts. 

5. &fo&m (500 g, 30^-) -etf-X£ft#>, 50 ml© ice-col ckAPBS^EJ Sfc 

6. ^4(DfrL<IM^Lfe50 mM©Tris-HCl (10 m*&jffite<Z> ? ft 9 * * y 

, pH 8) T*if-X£^T*5#r^lI^fc^#L&#e>, Hft^r^ y 

7.3Si&^m (500 g, 30#) T*_h?ft£ii#), jfcfoKtflOXKlfcS J: 3 JC^U 1z 
n-;i/£#0;3_, /J^tt L£^-80 o CT*^#-r5 o 

[0 0 8 4] 
B. gfift^Dye-Ligand 

Zymononas mobi 1 is&5fc<Z)nativeg|ft jRft 5 , C.I. 17908, Reactiv 

e Red 8^C.I. Reactive Blue 187lCfift!'[££^ U -£tf>'f£M&*[JM LtlSS 
K£»»-r52M£##^3;riTV*S(R. K. Scopes and K. Griffiths-Smith, Us 
e of Differential Dye-Ligand Chromatography with Affinity Elution for En 
zyme Purification: 6-Phosphogluconate Dehydratase from Zymononas mobilis 
. Analytical Biochemistry 136: 530-534, 1984#flg) 0 #£^>T, ^SfifC©^ 
gPXte-gPT, BM* >/N°?«£^;bU ±13&i?i£ U LfcSepharos 

[0 0 8 5] 

TIEUC, Z. mobilisfi5f$©Sa®(Z)iWI§^S:^-ro 

1. Z. mobilistf)lg#?&fr £>, Extraction Bufer [20 mM K-Mes ( P H 6.5), 30 m 
M NaCl, 5 mM MnClo, 0.5 mM ammonium ferrous sulfate, 10 mM /3 -merca p 
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toethanol] &/gv%T, iffljfc8iaj?R«:SHrr 

2. jHfl£#&ffiM£ Scar let MX-G (C.I. 17908, Reactive Red 8) - Sepharose C 
L-4B;2j9M7 7;i/VS/7*±ig) £Blue HE-G (C.I. Reactive Blue 187) - . 

Sepharose CL-4B^7 t7 h, tC MM UtfttSo 

3. 100 ml ©Extract ion Buffer-e^j^A^gfe^-fSo 

4. Scarlet MX-G#v Atf)^&R^T, Blue HE-G#^A£20 mM Na 2 So 4 &-^ 
^IMJtBufferTfS fctifttf^^ 

5. 20 mM DL-a-glycerophosphateT*Z. mobi 1 isfijfc© g >/1^7 g 

■rs. 

[0 0 8 6] 

C. Biotin fcAvidin©jg-£tt&3flJE'T*;£SS 

^S;#i£fcJ:*<;frS>fcl£ftTV*So M^H J. D. Alche, and H. Dickinson, A 
ffinity Chromatographic Purification of Antibodies to a Biotinylated Fus 
ion Protein Expression in Escherichia coli. Protein Expression and Pur if 
ication 12:138-143, 1998#fRL ($[;U£, E.col i) rfJ-£ tT^^ *l 

£@B?!J (122T ^ yift) fclf^T, fcf^-^> £ Sift* >A^Ki:o]|lt^* 
fC£o<»J, itl&rtf Vy^m^LtciJ^^ Mx.fc£, SoftLink soft releas 
e avidin resin (Promega*±lg) T'StfMU biotin-£Sfr£W£feffl3i*:<&. #28 

[0 0 8 7] 

1.»^<Z>»3£.& 313* 3 f h : E. coli, # - : 

Pinpoint Xa-2 (Promega*±§g) IC1 mM IPTG SriH A, 

2.1 gCDjjM^l/y MC^fb. 10 mltiD&ffiffli [50 mM Trin-HCl (pH 8.0), 1 m 
M EDTA, 50 mM NaCl, 0.1 mM PMSF, 1 mg/ml lysozyme] T*;iM£?§8¥f£,, 
Z.mfoftM (18,000 g, 15#H) ^BW*>/**«fc^tf8:JR4&&£tf), tttftt 
[50 mM Tris-HCl (pH 8), 10 mM EDTA, 50 mM NaCl, 0.5 % Triron X-100, 0 
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.1 mM pmsf] KmmL2m&c&-tz> 0 

(18,000 g, ffenfe^U*; h&«T?§fbMffiM [50 mM 

Tris-HCl (pH 8), 10 mM EDTA, 50 mM NaCl, 0.5 % Triton X-100, 0.1 mM PM 
SF, 6 M guanidine-HCl] lZMW-tZ>„ 

5.30 ■ l©W$gtffcJMr^^¥l6 i ffeLfe, 3 mlcDSoftLink soft release avidin r 
esin (Promega) #^AJC. 60 ml(D ^igft««aKT?i$fc# 

•t£ = 

e.trrt^Wb^Jl^Slft^A^fC&S mM biot in &^tm^bi§?£ it 

So 

[0 0 8 8] 

(5-5) &&9t£m£<»ttii!t&zfflm-t&j]m 

li, K-^^-^-^ >A°^7 (MBP) £7^D-;*(D. Sachdev and J. M. Chirg 

win, Fusions to Maltose-Binding Protein: Control of Folding and Solubili 
ty in Protein Purification. Methods in Enzymology 326: 312-321 (2000) .) # 

Sli^it & m * r £. #T*£ £ „ 
[0 0 8 9] 

A. Maltose-Binding Protein^ 7 ^ n — X 

Ma 1 tose-B indi ng Prote i nffi^ # > * « & H j£ft L 7 3 n - * ftgg IC ®# 
3i*&#iSlC33V^Tte, SftiJjWfc LTMaltose#MV^*l£ 0 Maltose-Binding P 
rote inife-^f- # > A 0 * «©»!fc£(Z> — W & CD 58 U *> S . ^ tC ft 4r 

1. 2 mlC07£ffif£g|fl5;(E. coli//*#*-fcj:pMAL-c2 (New England Biolabs|g)) 
©^^^f*M$:225 mlOOlOO /i g/ml<£> "7 > tl° S> U > &^tfLBDfgiS (0.2 % glu 
cosefc-£t?LBI&ifi) lztiU?L^ OD 600 =0.5JC& & £ T?37r: X'Wtto ig#^£„ 

2. j4£^-CD38J||£fi#^-<5£:#)fC, 0.3 mM isopropyl-/3 -thiogalacto-pyra 
noside (IPTG)£#D;i, 30TCT?a & lC2~3BtrlfflJ&fl1-&. 
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3. (6,800 g, 5#ISJ) VmftZ$k&>. mm<D^Uy h£lO ml©* 
^2*&WWl [20 mM Tris (pH 7.4), 200 mM NaCl, 1 mM EDTA, 0.02 % Tween 
80] (Cffllffiffl, -20°CT*-^^$i±-5 o 

4. ilSbtlfflil^^Aot^tii^t, 10 ml©;*7 9A8«?rC 

5. M^HI (20,000 g, 4 0 C-T'15^r^) ±»tCSe,K:iO ml(&:*7 9A«« 

6. io mi&T $n-xmmj}^2*izmm&w.$:@i~?z>o 

7. ^j^ A 5:20—30 mltf)#^ AiiltlStiaStM, 10 mM maltose£-g-&;*7 

[0 0 9 0] 

B. Chitin £Chitin Binding Domain (CBD) 

Chitin^Chitin Binding Domain (CBD) £ <DM&'& £#Jffl-f £ # > A * fC#>¥f 
S^^^Tr'fe U , Intein (inducible self-cleavage activity of engineered pro 
tein splicing elements) LTChitin Binding Domain (CBD) £ @ £fr # > A 

^SJC^-a-$-Br^il&-ar^>7\ 0 ^^$:|§iS$-B:, 'tifcchitin affinity column ( 
New England Biol abs*±)lCIJK;f£ ^ffi{C|^LT«, DTT, 0 -mercaptoetha 
nol, cysteine if©aS7cMT, Intein^ gift* >^*«©&JB8P#<S:-gj»r?-.5 0 
Mx.f£* Chung-Mo Park, Jae-Yoon Shim, Song-Sook Yang, Jeong-GuKang, Jeon 
g-Il Kim, Z. Luka, and Pill-Soon Song, Chromophore — Apoprotein Interac 
tions in Synechocyst is sp. PCC6803 Phytochrome Cphl. Biochemistry 39: 63 
49-6356, 2000#^ o *ftm<D&i&9tl&&lZZ.<D%m'&fflm'tZ>t&&l±* CBD- In 
teinJK^CD^JiPttWTf^^^LTfe^, $&tt&&yi9t<D =7 *N £ in vitro-^ 

[0 0 9 1 ] 

1. ?£RIE#I#(^:* h : E. coli, : pTYB2 (New England Biolabsft 

))©il$&3N6?ft3 ml £250 mlcARBigifc [0.5 X yeast extract, 1% tryptone, 
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0. 5 % NaCl, 0.2 % glucose ( P H 7.5) ] OD 600 =0.6fC& £ * T*30X: T* 

2. mi5Zyrt>7m.<Dftm*:mm-t2>t=.&>\Z > 1 mM IPTG $ 
& iC 20°C T* 14fr £ 16l$ra&& "T -6 o 

3. (5,000 g, 5#H) r~mfo*M&. Kfl^l/V b &zf<#T-£Lysis 
Buffer [Tris-HCl (pH 8.0), 500 mM NaCl, 0.1 % Triton X-100, 1 mM EDTA] 

4. Mv^H (100,000 g, 30#|g|) X*±m*M&>. 0.2 mm©i|&M VnT 7 -f ^/ 

5. «IIUattffi?Rl.5 mUC 2 mM DMSO&20 fi\lM7L. SKinflBSrlS^ > * a 
b L, Chitin Affinity Column&C#fcf 

6. ^J^A^Mffi^ [20 mM Tris-HCl (pH 8.0), 150 mM NaCl, 1 mM EDTA, 0.1 
% Triton X-100] ^gfc#U Intein©self-cleavage£g§^£-fc?:£ &#>fC, 

i mM dtt mmm ztux-femmwitpx*. -m (4°o -o^a-^-h-rs. 

[0 0 9 2] 

(5-6) m&mxit^^bwi^ii-(^y^mmmt(D^^mm-t^^'m 

A. Poly Arg t^t^Jlfi 

B«f*>n*jR«:Poly Arg* ?T*^ ^Jl;? »J, B 6*J# 
tc*&«U R§>f:*->£g!tt (flfAfcE, SP-TSK HPLC^A) lc^»^S ~ £ 

;b*l£(J. C. Smith, R. B. Derbyshire, E. Cook, L. Dunthorne, J. Viney, S 
. J. Brewer, H. M. Sassenfeld, and L. D. Bell, Chemical Synthesis and Cl 
oning of a Poly (Arginine) — Coding Gene Fragment Designed to Aid Polyp 
eptide Purification. Gene 32: 321-327, 1984#flg) 0 
[0 0 9 3] 

1. h : E. coli, K*# - : pWT221)©»^§6?R6 ml £30 0m 
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UDKQmi& (100 ^g/mlT^tl'^y >&#t?) Ag 00 =0.4fC&.g> * T37 

2. &m&tf20 /4g/«ltC*S«fc"5JC, IAA$8?£ (20 mg/ml in ethanol) £#[1 . 

3. o.l % Poiymin p &fln*., 3S4>#lireB#&$fe8>So 

4. Sffl^l/y h&'j|gflff?R [40 mM Tris-acetate ( P H 5.5), 5 M usea] X'ffiffi 

5. 0.1 ml<D«|fiffi?££SP-TSK HPLMj9.MC«U Pfjt8«?R , r*9AS:?5fe# 

6. NaCl<JDSU£4jJSI (100 mM - 350 mM) ICJ:»J, [40 mM PIPES (pH 
6.0), 5 M urea] iptC R&jSJttSitrS. 

[0 0 9 4] 

(5-7) «^ttr-x&«js-f s^ss 

«TM;#>IC (M^ttf, r Fe 2 0 3 £Fe 3 0 4 ) iC^S-ftfcW^jK U *7-<Z>3 

y&SfcfctttfyT-Tffcofc, Ife^g^— 3&?K^Cfcf-X(magnetic beads) tfrfj 
IRStlTfeU (DYNALtfc, y 71/ 9 Dynabeads), r <Z):gt®lCSt* ©Jjfc 

^JfflLTjWJfe^*>^^R©!fiigS^K:3pJfflStlTV^S. 09*. tf, Kanegasaki, S. 

et al, J.Biochem. 117:758-765(1995) tCfe^TW:, CD19#t#:T* 3 - h 3 tlfc 
1»» JK 'J ^ ^ 1/ > tf - X (DYNALfr) £ M V a T 5KtilfaB y > & L X V ^ £ „ * 

^yfi/s^^Bft^-rsifc^nriBT?*)*. raster l#sw0Uc 

[0 0 9 5] 

immrn 1 ] 
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mmm^m<DE. con ai&i*©»ijjb3oo g£7;i^^js#i/£ 0 mwi,r~MMz 

^WWLA (pH 7.6<Z)10mM HEPES-K0H(/\^*-7fc$Mb# V V A), 10 mM MgCl 2 (i& 
ftvn^fA), 50 mM KCl(f^ft^7 U «?A), 1 mM DTT(^;T h U>f h 

jcjbhhu TJv^^tfflmmwmzmMM 00,000 g, 4icT?ii$ra) lti& 

V U7— £)fcfltl*.fcffe, 4°CT*4 B£533^i> (100,000 g) Ufc. #e>*lfc±»lli 
#£S100£L£: o ^ Mi^W^AJC^LU ^y-A©ffl&M£ b 

£ (tight-coupled) y zffy- A®#&"#£ 0 ZKDtight-coupledU rffy - AiS:fr£ 
100,000 gtmSS -eii^vfr ii U ^-<Z)^U>y h&U jtfy-Att«?R(pH 7.6(7)20 mM 
HEPES-KOH, 6 mM MgOAc, 30 mM NH 4 C1, 7 mM /3 -mercaptoethanol jljj h x 
# y -;i/))lcMLtight-cou P ledU Jtf V - A Lfc. EI 1 (C^agTO 

[O O 9 6] 

*flg®A19J: (Jiffil^^Srili: OTEF-TuOTate^&za- Kf-g>it^ 
@B#I£PCR?£&C < fc UfgfllU 5' jglCEcoRI, 3' ^CBglII#Igfg^S@B#! £ & 
o£DNA®t#£#£ 0 ^^tlfeDNAWf>r &*fe*\l5«)EcoRI2itJfBglII-e^JWf Lfc^" 

FPQE60 (QIAGEN*±$g) iCjfAU C^figJCHis tag (t^^) 7»-£L 
£EF-Tu£^^£i±£ # --eE.coli BL2 

^**-*H#<B#&T#a5Lfc. *1 iC^fflLfcK**-, fflRgmt. his ta 
[0 0 9 7] 

C^SfeM 3 ] 

7^ y T ^ ^1/ t RNA i/y-f'St—H (ARS) , ^ ^7h^> t RNAy X Jl ^ ^ --fcf(MTF) 
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K?"SHtB^Bi*J&PCR&tCj:»;*fi|@U 5' i^lCSphl, 3' S^JCHindl 
1 1 @B#1 £ o fcDNA^r^- £ # & tl fcDNA Wftf & & £fr £ ft Sphl& 

0HindIIIT*^J®TLfe^9^^ KPQE30 (QIAGEN*±§g) fCjfAU N5|5SgtCHis tag 

40 ^Sft-a-b^T^-;!/ 1 RNA->>iz#-1?&iSf38^3i3:Sfc«>©'<* 
#-£#£ 0 *#£*l£K47#-T*E.coli BL21/pREP4&Jg5MESIUfc. ^©flfe 

4**-. his tag (D&mZ^-to milZtettZ^^X* K©p 

QE->U -XliE.coli BL21/pREP4 <7X pETS/ U -XttE.coli BL21/DE3©?£S 

[0 0 9 8] 

t7rn a^u * ^-w-jSftmm-J^x^ F<omm 

- K-rsafis^SB^ISrPCRffitCJ: UJtiJSb, 5' jgtcBamHI, 3 ' SglCPstl^saK 
•TSIJEI&fcofcDNABrJi #e>nfcDNABjT^TS:» <bfr C&BamHI&tfPstI 

■TWWfL/fc^^^^ KPQE30 (QIAGEN^taS) iCfSAU N^SgtCHis tag (tX^ 

fife'** 4?-TE.coli BL21/pREP4£7£ft^^Lfc 0 
[0 0 9 9] 
[HflSM 5 ] 

3t 47 U>r-> K^7^^7i- h^r^-if (NDK) fttfffi®agjRg<Pffi3BgUg^* 

Ef&PCRtSlCfcyifiHU 5' SglCBamHI, 3' flBtCHindlll^SggS-rsSB^IS:* 
o£DNA#t#£:#£ 0 ^&*lfeDNA»r^tS:&&* x C«>BaBHIjg:aPHindIIlT?-WWTLfe 
y^^^ FPQE30 (QIAGEN) tC#AU NpfcSgJCHis tag (H*#40 ^Bt^LfeN 
DKS:iaf%3SS-&Sfe«)<3!)/<^^-S:^fe D ff^tifc/** # -T'E.coli BL21/pR 
EP4£?£fC$K#|L£ = 2lK©(4-l)&tH4-2)T*M^l>£, NDK#fl>©0># 
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[0 10 0] 

[nas« 6 ] 

His tag««fffStifcEF-Tu(EF-Tu*)S:lSF^S-ti:Sfc«)JC, 2 T' # £>*l£. 

mftmmmL2l/pREP4MM* 6 U v h;i/a)LB^%T^M?SMOD 660 ^0.7{C^-S 

tx^rnvtco z.(Dtgmmz.miMmtfo.i mMfc&£j:e>iciPTG (^y^ntf;^- 

1 -^-Tt— /S -D-#9# K; isopropyl-l-thio-0 -D-galactoside) £^ 
fl&U S6tC3 7TCT?4^RI^F*Lfe. £©«**&3&&#JliU &&*lfc»Iif& 
(PH 7.6(Z)50 mM HEPES-KOH. 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml 

'j!/f-A, 0.1 % Triton X-100, 0.2 mM PMSF (7 — * $ y *)lfc — ;i7 
;i/^*U K; phenyl methanesu If onyl), 6 mM /3 -mercaptoethanol) lC^?®Lfeo 
^CDJM^&BWMMIU jttilS&««Lfc. it^abfcMI5:4'Ct'l 
HSr^S^* (100,000 g) U MJB^^c^^S:l^v^ 0 #£*i£ii?i1If#£Ni 2+ 
T?:7l/*--V-S?Sftifel0 mlCDHi-Trap chelating;*? v A (7 r;i/VS/T*fc§8) 
g^U 10 mMcDimidazole (-f ^ — ^l/) fc-^tflOO ml(DHT^ffi?S (pH 7.6(E>50 

mM HEPES-K0H, 1 M Nh* 4 Cl, 10 mM MgClg) . T»i$fct£b fc. HT|g«?fcK:-£**lS i«i 
dazolejftK&lOj&^OO mM£ T'MfiUiC^SHSro^T, EF-Tu*&*9 Aj^&SPffi 
b£„ 3nf5aStlfcEF-Tu*S:^tflllr^S:^*3-&T, Stock^®?g (pH 7.6tf)50 mM H 
EPES-K0H, 100 mM KCl, 10 mM MgCl 2> 30 % glycerol (^U-feD-;i/) ) X'Zkffi 
L£ 0 Mi^b^EF-Tu*(7)^SttBio-Rad^±©Protein Assay Kit£JlV\TBSA 
fftLmTfr-fSy) SrSmtC^bfc«*ffi»^&»fflbfe. »SlOfcEF-Tu*fcJ: 
l«l"ft3/J^^UT?R^*-e^?«Ufe«- 8 01CT?fi*#Lfc. -£<Z>tfS©His t 

s tag^#Stlfc#H : ?-©12%SDS-PAGEtCJ:S^il(^ , 7S/-yU 'J7>h^l/- 
[0101] 

ft^tlfc. His tagj^fffStlfeBBi&H^IFl, IF2&tfIF3(His tag#tf$*lTV% 
r*j T^^O^'ft^MigaS&DHFR mRNA in vi trofilR^ (^fHHiSS 



•4 3 
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Ml DZm^TWfeLfr. HPt>, His tagjWtf<acftfcM$&H^©?Stefc}:, IF1*, 

-Gfc&nsoftigHDmm *fii<\ u fcDHFR©ffi*r«?sttT* j*# u & (0 3 a 

#flg) 0 atf^-r^ ^=r> >n-;b£l00£ U£B#, ^4%© H-f"^^C^tJ 1/ T ^dhfrcd 
£/*H:2#0>lJg*TT?&»K IF1*, lF2*RZ$lF3*tf$!ft*jffi&Zli-?Z > Z h *<fltS8 
Stife. His tag^frfsnfcBB^H^OMaijR^ti, flfi<Z)^ff Sr-^JC U 

£in vitro ®^T% #M*&H^©«a!S:3giLT»SR SrffV^ ^jSLfeDHFRCDfa 
*fvSttT'^Lfe(E3B#M) 0 Bf3BiC£^T, • ttIFl*&, ^V*=#BJH:IF2*& 
, ■ lilFS'&jftl*^. 
[0 10 2] 

His tag^#g5 4xfeARS3ttfMTF(Z),S%mjl»tK 

His tag##3*lfcSer tRNAi^^* -If (J^~RC£^T, His tag##£*lT 

fitfo.i J:c){ciptg (>f y^ntf;i/- l -=f-Jt- $ -D-jf^t hi/ K 

; isopropyl-l-thio-/3-D-galactoside) Sr^JOL, $?)(:3 7tT*4t^i 

tfe„ ^.commm^m^mv, m^nr^mm^mmmmm (ph 7.6©5o mM he 

PES-KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml y V^-A, 0.1 % Triton X-10 
0, 0.2 mM PMSF (7ii;i/^>X;i/*-jl/7WJ K; phenylmethanesulfony 
1), 6 mM 0-mercaptoethanol) KlJHHBUfe. i®!lll&lf MIL, >M 
&flfc«Lfc„ ifWU»IS^4iC-e 1 B^ig^H (100,000 g) U 
IMW^^^t. #£*l£±M:fr£Ni 2+ T'^U^-^3;ft£lO mlCDHi- 
Trap chelating;^ A (7 7/I/"7j/7ttli) IC^L, 10. mM<Z) imidazole (>f ^ # 
Sr-^tflOO ml<Z>HTJK«?fc (pH 7.60)50 mM HEPES-K0H, 1 M NH 4 C1, 10 m 
M MgCl 2 ) -e'jft^Lfe. HT^MtC-^^tlSimidazole^lrlO^^^O mM*T?fi 
IS&tcajSJ&ottT, Ser tRNAS/ >-fe * -If ^ &ISm bfe. ¥f$g£ft 
£Ser tRNA»>>1z#-l£*&^t?Hf#S:'£fc*T, Stock^®?S (pH 7.6©50 mM 
HEPES-K0H, 100 mM KCl, 10 mM MgCl ? , 30 % glycerol (^y-fen-^/) ) 
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ffilstz., 5ffSgL£Ser tRNA>>>i*#-if*CD^&Bio-Rad*±c7)Protein Assay Ki 
t&JBV%TBSA (V */lkt8Tfr7 *y) &S$[CML^ltl^f)iailfc 0 
mmLfr Ser tRNA i/ > U # - 1f *tt lm 1 ? O /Jn# tt L X WifoUm X*M3§W. b — 
8 0 < C"e##L^. #£*l£Ser. tRNA2/>-fe # -if*©? D7 h 5 iC 

[0 10 3] 

^-©ffi©ARS*, MTF'fcH^C^gTfiSte&SiS*, WSS&ffofc. 12% SDS-PAG 
E.JCJ: y^IKStl^^^-^U U T> His-tag#tf3;ft 
£#H^;&tf@Pit £06JC^ O [2(6 {C 33 V T > Gly RS*,&tfPhe RS*©2*<Z)^> 
itl4gfOaSsgJCa 2 /5 2 ©*>r^'35«S>*±^JCH*. 06j&>e>, His-tag# 

[0104] 

His-tag^#atlfeT7 RNA/K U * 9-g<Pjg?Bgifc3|f g 

His-tag##£;ft£T7RN AtfU ;* 9-i?(J^TlC£V\T, His tag##3*lT 
V^£££, r*j T^"r)&W»3S3"tirSfc«>(3D^e<E«i^BL21/pREP4j(iliaS 6 
U y b;i/©LB^t'»WS0D 660 ^0.7(C/5;5tt^«Ufe o CKD^FSiraiCJfc 
«S#0.1 mMlC^SJ^fClPTG (>fy^O^- 1 0 — D — jj^ 9 hi/ 

K; isopropyl-l-thio-^ -D-galactoside) £ £ tC 3 7 1C 4 B£fS*& 

#L£ 0 -£©##«^SM^IItU #£>ft£ffilig&PB>K£rtt (PH 7.6tf>50 mM 
HEPES-KOH, 1 M NH 4 C1, 10 mM MgClg, 0.3 mg/ml 'jyf-A, 0.1 % Triton X- 
100, 0.2 mM PMSF (7i-7M^XJl/*-JI/7M'J K; phenylmethanesulf o 
nyl), 6 mM 0 -mercaptoethanol) JClBHBLfc. ^©JHtfBS&jS^FStf&SU $J 
SS&iMLfc,, ®WM3L£M$tS:4T;T' 1 B^il^vfrlt (100,000 g) L 
, M^#%&I&V^ 0 #£ft£±^®#£Ni 2+ T:/l^^-^£;ft£10 ml©H 
i-Trap chelating;*^ A (7r;i/Yi/7tt^) iCgtU 10 mM(£> imidazole ^ 
&-£tfl00 mKDWY^mW. (pH 7.60)50 mM HEPES-KOH, 1 M NH 4 C1, 10 
mM MgCl 2 ) T*i5fc#L£ 0 HTi!g1BaiC^*n*imida2ole»f|iS:l0^&400 mM^T* 
lS^^{C^J@H$:-D^T, T7RNAsKU ^9-"tf*Sr*9A^e>ISffibfe. WIS 3 
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*l£:T7RN AsKU ;* ^ - i?*£-^tf ®# &-£;fo-&T. Stock^g^ ( P H 7.6CD50 m 
M HEPES-KOH, 100 mM KCK 10 mM MgClg, 30 % glycerol (^Uiza-;b) ) T* 
m%fLtz 0 JRISHLfcTTRNAJKU^^-'tf'otRSttBio-RadtfcCDProtein Assay 

. »S8LfeT7RN AjKU ^9-^*ttl«l1*o/J^^bT*^S3R^?&?*Lfe|fe 

- 8 Ort*I#lfe„ #kftfcT7RN AsKU ^A£®12 
A&tfBfCaVT. 

[0 10 5] 

His tagtf#3ftfeNDK, -e <0-ft&»gjg|gg> 1^%^ ^ 

His tagtftf £#i£NDK(J£AT{C£V^T, His tagtftfS tlT V^ -5 £ £ T*j 
^^"T)S:iaf»3K3**fe«)©^««i!l*BL21/pREP4|Hiia&2U y h^tfDLBi&iftT? 

<wiiajHi«soD 660 ^o.7tc«;s*-^^*Lfe. z.<Dt%mmzmmm&o.i mmz&z> 

J:e»{ClPTG {AVzfU tf;i/— 1 —^-rt—p—D — jj^t? h^K? isopropyl-l-th 
io-/3-D-galactoside) »U 2 tC 3 7 °CT* 4 ^rl8f^# L£„ 

i aS^ltL, &e>nfelNj&$:JHtiB»ffitt (PH 7.6CD50 mM HEPES- 
K0H, 1 M NH 4 CU 10 mM MgClg, 0.3 mg/ml U V^-A, 0.1 % Triton X-100, 0 
.2 mM PMSF i^jW # U Ks phenylmethanesulfonyl), 

6 mM 0-mercaptoethanol) iZMffiLfr, rffl»I^It$j3Lai, ffiTJ&&$ 
If^^I b felil 4 1C 1 1 ^fHI^&^I (100,000 g) L, MM 
3&5S"&&IJftV*fe. #£*l£i:^®#£Ni 2+ T*:7l^^-^£*l£l0 ml(7)Hi-Trap 
chelating^/* (7 7;i/Yi/7tti) iC^L, 10 mM(D imidazole * $^J- 
JV) ml©HT^®M (pH 7.6CD50 mM HEPES-KOH, 1 M NH 4 CU 10 mM Mg 

Cl 2 ) T*ffi&ht=. B HT««*lC^*tlS imidazole^ £ 10*^400 nM£ T?i£*8& 

i±T, Stock^®?£ (pH 7.60)50 mM HEPES-KOH. 100 mM KCl, 10 mM MgClg, 30 
% glycerol U -fe? a ) T?3»;0fLfc, »3S LfeNDK*©iRSttBio-Rad*fcC!)P 
rotein Assay Kit&ffiV^TBSA S/lfttff T fr-f X >) &36iiSlCtfM* LfcSHgffi 
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8 0°CT^#L£o 21JC (4- (4-2) iZWBLfc. ^©ffiOgpifii^CO 
[0 10 6] 

E. col i fijf£(£>DHFR (dihydrof olate reductase; *JM FuMW. \s # V # ~ if) 
3t^©5'^(CHindIII, 3'^lCBam HIgH#J £#t[;lPCR-eif fll L £ 0 r©*fi[ig 
U^y-AM^P©±^tC, 7^^U^^T-^T7 gene 10* 
^(Dxzfi/U >iH^lJ(epsilon sequence) 2fc.tF-?-*lfC 51 < SD (Shine-Dalgarno 
; i/Vfy-#;ilSJ ) gH^J$r^t--5T7 t/D^E — # — ^e^Ay-CrV^fc,, rcDDNA^T 
K^*#-pUC18 "tCjfflieiiatA*^. KfcSma I 

t'MLfct, His tag##S*xfcT7 RNAjKU ^ ^ -^SrMv^fc^ >^7«g^(ru 
n-off transcription) • fgSRM (transcription/translation) in vitro 
atRSJG&tCftlSJfcLT/gv^. In vitro<0fc^ i £j£4 2 , CT?3B£|g*Tofc. r<D 
■ltfOffiJ^lipH 7.80HEPES-KOH 40M, 20 mM MgClg, 1 mM spermidine 
(X^U^^>) , 5 mM DTT, #2 mM (DATP, UTP, CTP&tfGTP, 20 ^gCDSma I 
X't&m-ZtlfcmM^^*^ K, 50 /ttg BSA. 1.78 units PPiase (pyrophosphata 
se; , 10 # g^JRMgS ft. His tag##SftfcT7 RNAjKU 

*9-1?T?&<S. i<©MlSS:j|l!FTS*Sfc«>JC»«a!^50 mMtC&£ J: 3 &CEDTA 
(ethylenedinitro - lotetraacetic acid ; x.?- U y V~ h D d EHIfli&) £#[1;^. 

fro #^ti^mRNA«^xy Dn3j>;^Affim$:^f ofe^, x#/-;i,T*tfc 

JR3-£, RNA«fS8*yh (QIAGENStK) £MVnT* -#-©fg^-t£#&{Ct£o 

[0 10 7] 

[HJ6«11] 

MFL mRNA(D^liS 

DNABB#[AUGUUCUUGUAA (t&gR?- -5 f Met-Phe-Leu-Stop ; >ft ;i/ * ;i/ * ^ a* - > - 
7xr;i/75->-D^ S/>-#jhn K>JCfc*. MFLhB§fB-t£) M 

FL mRNA^^Mh-r-SfefetCJ^TlC^i-^^^^^T^glLfeo ;* U :f * * 1/ sf" 
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^ K A ; 5'-TAtgttcttgtaac£;;f U VHr^f- KB ; 5' -TCGAgttacaagaaca£ y 

n-;i/£-frNde IgB^rlJhXho Iffl^Jfc^tJ— #&DNA&*IS5U T7#-i**-#- 
fc^-fr^;*^ K / <^^-pET29a (Novagen) ©Nde I£Xho IgP&'vgM L 
^tlfc^*^ Kte±M<£DHFR»fc^£|l^fCjfE^£i±£ 0 
[0 10 8] 

His tag^Stlfcy^ y T >>;i/tRNA->>-^*--fcf*5'f£ 

His tag^#$rifeARS (T^ 7Tt/;i/tRNA>>>^^-if) ^ffiM^tt^TJC^ 
•TitytCffofc. ^^?S50 (i lftpolyuixftffitt (8IIRIii8tf)^£#Mtf> r £ 
) tCl mM ATP, 2.8 A 260 unit tRNAmix (Boehr inger}±§g) , #50 fiH(D c y^<JV 
Zftfcy^jm. -eLTWflfiSnfe^His tagj&MtfStlfcARSSr-^A^fcCD&M^ 
f=. a BLJ&IZ3 7XZT*ft V\ ^IJffiT^ 7T^;i/tRNA$r3MM5^RiCtfcJS$it5%© h 

o 

[0 10 9] 
[^»J13] 

His tag^Stlfc^^^-^^tRNAh^^^^^/^ ^--gfgtt 

His tag^>f>f$tLfeMTF (* ^tf*n;i/tRNA h 9 > * fcJV ^ ^ - i? /WTfC £ 
, His tagtftf^tiTV^^fc, r*j T'^-T) tgffiliJKTtC^'Tji »J tcfro fc 
o fcl&mmo /tiltipolymixJgflSIR (»SR£Ofc0>3E«:#fl8<&;ifc) IC1 mM ATP, 2 
.8 A 26Q unit tRNAmix (Boehringer) , #50 /iK(D [ 3 H] ^ ^ ;i/ £ *l ;* 
, 0.5 /ttg 10-formyl-5,6,7,8,-tetrahydroforic acid (fh^tlFni^) , 3 
000 units MetRS (* — ;i/tRNA$/>T-* -if ) , LTMTF* CD «: 
fflv>fc 0 iRiStt3 7r-effv^ 3ft;b^;Wb£*iTVA&v^^;fr^;i/tRNAtej^e?£ 

(0.175 M CuS0 4 , pH 7.5GD0.5 M Tris-HCl) c£T* 3 0°C, 8^|fflBJr2/MfcS* 
£ = ^lif'[4^;b^;L'^^^~;i/tRNA$:3MM5^K{C«$i±5%© h'Ji'D nBt^T* 
3ftt*tg£$l5tL£„ fgttl unittel^lffljci P mol©*;i/i= 
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[0 1 10] 

MtRHOlMSWi (50 fi 1) teJelencP, (1979) -£Wagner£> (1982) CDjgV>£Po 
lymix^^^HJcat^^C^T'lSI^-rSo Polymix^?g<Z)^lj:5 mM magnesium 
acetate (MWl*? f% is V A) , pH 7.30D5 mM potassium phosphate (U>g&;*7 
U #A) , 95 mM potassium glutamate ( sf)V# ^ yW.il U ^ A) , 5 mM ammoni 
um chloride (^bTV^E — ^A) , 0.5 mM calcium chloride d&ft;fc;W> ^ A 
) , 1 mM spermidine, 8 mM putrescine (z? h \/ V i/Z/) > 1 mM DTT"e&<5 0 
JC5?S<Z)jffl^(j:l mM ATP, 1 mM GTP, 10 mM creatine phosphate (^ l/7f >U> 
@&) , 2.8 A 260 ""it tRNA mix, 0.5 ft g 10-formyl-5,6,7,8,-tetrahydrophil i 

c acid, o.i mmr^JM. m*m&® (t&*) t?**. • »3KM-esjS& 

fffr-frS^-^Cte, ±fH£>M£MlCl mM NTP£4 mM magnesium acetate 
S„ H^" • BPlRM^©«a^ttl2 pmolUtffy-A, 1 fig IF1*, 2 /ig IF2*, 0 
.75 us IF3*. 1 /ig EF-G*, 2 us EF-T*u, 1 fig EF-Ts*, 0.5 RF1*, 0.5 
fig RF3*, 0.5 /ig RRF*, 30-300 units#ARS*&£ V^iMTF*, 0.2 fig creatin 
e kinase (CK ; # \/Y=f- y^±-M ), 0.15 /tg myokinase (MK ; ^ 
) , 0.054/ttg nucleoside diphosphate kinase* (NDK ; 5? # U^S/ Kzl U 

1?) T'feS. ifg^ • 8aRM"T^jS&ffe>»#K:tt, ±gE©£j£«tC1.78 uni 
ts PPiase^O.5 #gT7 RNA/tfU ;* 9-^*&»in-rS. J^_t©Sd\ #*<Z>^ 
iCfcV^ T*j ^ft^#His-tag##£*i£:b©T?&&^£&^„ &£5?££: 
3 71CT? 5#|81>f >3r:2./<- NU DNA^RNAfc£a>«FM&flH;*., 

3 7iCZ?fTfc;fo*iS. U jKV-AttlS^*^ 

*SO^^n&*1*l00kDaJKT<O4feK&at-|fi^5iftJKlCaiL, |&£-r£ = ^© 
«l»^5ifiJ9E=feaofe^S:Ni*^AlC3SL,' fc: * # ^t: ^.-^ a > # y A? « 
(DV&JkZfio. Ni*9A&3liayi-«^til«*6l8©WIRjg^'X?*>y, SDS-PAGE 
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[0 111] 

His- tag^#34xfe#iSlS**^^©?SttS:«ISb fell, in^SMtfHi 
s-tag#tt£;Tl£:T7 RNAjK'J * l/-X£fflV^, H»Jl4fB^©il U JC in vitr 
o gB^$:iilfc a r©-&^tC«fc»;', *®S(Z)DHFR, iiJ!/f-A(l 
lysozyme), ^ U - (GFP), # > h 9 > * 7 x 9 - If (GST)& 

tfT7 genelOgfiW^^U^^ K£-£/&U * * GD^f&MSrii/t b tc 0 

[0 112] 
[H5feMi6] 

Poly (U) - poly (Phe)^jft 

Poly (U) - poly (Phe)©in vitro£jfc^K:fcttS^j£teJKTlC^Ofc«y - JC 
ffofc„ mM ATP, ImM GTP, 10 mM creatine phosphate, 2.8 A 26Q un 

its tRNAmix, 1 mM [ 14 C] V =7 s<)V£ tltc ~7 x —)IT — >, fc^frp 
olymix^e?g£MV^ 0 Hf-$g-£*»©j|iJEfcW:l2 pmoiy;tfy-A, 1 ,u g EF-G*, 
2/ig EF-Tu*, l^ig EF-Ts*, 60 units PheRS*, 0.2#g creatine kinase (CK), 
0.15/ig myokinase (MK), 0.054/tig nucleoside diphosphate kinase* (NDK) 1? 
&£, #3R©*^tCfcV^T T*j ^-;ft^#His-tag<Z)tf £ tlfc* 

MJS»& 3 7r:T? 5#Rj>f ^a'*- h 5/ig©po 
ly (U) &flH;U M/S&W^Lfe. Poly (Phe) &S^WtC8 /i If oi^V^'J >^ 
U 10 X©hU ^nnft|ftT?3MM5lSJ:lCtfciR3-ti:fe 0 7^7 2/;i/tRNA$: 8 5 

[0113] 

-tffi»IR£j£«:fT e>4>T', EF-G*, EF-Tu*2fctfEF-Ts*©M£jB&&W^SfcA 
tC, ffiOD^Sr-JtfCLfein vitro S/S^lCfc^T, #@:BIH^-£>21S 
Tpoly (Phc)©^*S:W^, 0 7 (A)JC^-rjg^S:»fc 0 07 (A)lC&\^T, • 
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fcfcEF-G*, MV^^frJ&EF-Tu*, ■ teEF-Ts*©^- # - * B~t a 
[0114] 

3gfC, *mW<D±m%Lfomz ASpoly (Phe)tf)£j&£, S100*ftffi%£ Jg 
f^lC«fc£poly (Phe)©£f&£i:bJf£LT, S7(B)©M^5:#feo «#©3ft(Q)T* 

[0 115] 
[§^Ml7] 

mmm^- (rfi*, rfs'^rrfV r*j his ug^a^nx^^^t^m-t) 
vmrnt. gsca&ft^fcpaviove) (1997) cD#suc«o-£$ntL£= 

(50itll)^iHIR^*K:MV^feToly■ix^i«?KS:7C^CW^^Lfc. fij£?ft<Z>ilHf£W:l mM 
ATP, 1 mM GTP, 2.8 A 26Q unit tRNA mix, 1 mM V x. —JVT <y — yfoT$U 4 i/ 
y. [ 35 S]^^(|^tt^5 1 ^-->'$:MV^TiM$gLfe50pmol(Dformyl methionyl-tRNA, 

His tag^snfea^ • mmm-^rn mm t^s. • mmm^m^mm 

ttl2 pmol UtKV-A, 1 /ig IF1*, 2 /ig IF2*, 0.75 fig IF3*, 1 fig EF-G* 
, 2 0g EF-Tu*, 1 /tg EF-Ts*, 0.5 /tg RFI*, 0.5 fig RF3*, 0.5 # g RRF*, 
50 unit(Z)PheRS*£300 unit©LeuRS*T*&£ = Z. ©B^ • B^t £RF1*, R 
F3*, RRF*&B^{C^DT^-4x-? ? ti|^^fejSM$:MSL)K/^$:^o7t 0 SJ&?£ 
5:3 71CT?^l/>f .>^ra.^-S/a y L£^{Cl /ig©MFL ■RNA&i&a.TWSRiKjS 
£*#-h£i±£^, Z.<DBU&mfrb&ft1tiK5 fi lfof>^'J ^4 

u^^K (fMFD mftisyf-i'-iss y*vy*-*m^Tl&M 

[0 116] 

Wbtltc* ^H^-RFl*, RF3*&tfRRF*© fMet-Phe-Leu-Stop (fMFL) 

K-TS^fiRmRNAOin vitrofgiR^fc J8^T$J5£ L£o HPt>, JHHEE^i: 
IT, RFI*, RF3*&t>* RRF* RFl*&t>*RRF*&-g"t^ (X), RFI*, 

&t>*RF3*£-g-fr^ (H^H£rep), RFl*<D#£-g-fr^ (■), RF3*&tfRRF*&-g- 
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tl& (O), ^Rr4^(Z>J|aF^gH^■*t)(RRF*=b)^*^^V^^(♦)©^>5r^CfeV^TfMFL mRN 

>f #/WCj: y^ffcLfc'*^ Ktt, yfflJtT?*&1000cpnKffi*3?"5» RFl*, RF3* 
&t>* RRF *&^tf^(«)^NrlSI©ftii4:^K:ii[|K«jc*«**<*»u, fStf>^£tf) 

Jfc«^&, RF1*, RF3*&tf RRF* tfigft £ ff5 ~ ^fltfSS J&fc, RF1* 

S:^«I«^(0)-ett^^K©^ttBe>ni*, RRF*£*C#Iir£^(M 
V*H£8J, ♦ WiU ^y-A<Z>#^^(recycling)#j£Bz: £&V^ 

[0 117] 
[H££M18] 

DHFRff)-p-J5% 

#5&IEtf>in vitro »fR*2fct*S-30#rffl& V^fSIR^CD* * {C J: U , [ 35 S 
l^^^^Stlfe^^* — >S:^tfDHFRS:-^J5SLfeo £fi£#l£l2 %(7)SDS-PAGE(so 
dium dodecyl sulfate polyacrylamide gel electrophoresis ; SDSjJxU ~? 9 V JV 
y ^ K^;b*^i&)-e^H$it, BAS-IOOO system (Fuji film) ttftJU & 
IftB&iMfebfc. SDS-PAGEiC J: £ 0)^111 HI 8 (A) lC^t\ 

— DHFR©tSftliJKTtC^Lfc*^T?iW3tLfc. pH 7.0©50 mM potassium 
phosphatej^g^u 50 fi M DHF (dihydrof ol ic acid; *;t KnSIBft) , 60 n M N 
ADPH (reduced nicotinamide adnine dinucleotide phosphate ; StcM— > 
7 ^ K7f-> ^ 51 ^ l/tf K U IfS&Kfomtp, 3 OICTf&J&SI*, a 3 

[0 118] 

;fc#§BJ!<Din vitro »Slfcft2fctFS-30#|ffi4& fcjf81R^(Z)5fe * {C £ W 
tf>Mi®£E[9 {C^fc #2gB£<Z)in vitro ffiJIR9& (■) fCfcVNT tt, &J&#120#j|£ 

'ffiifeJCfc^Tfc^fTbTV^SCDJCjtfU S-30«rffi«&offiV^HSR3& (•) tc 

^T&20#T'DHFR(D£/&:i;#ll o -?fC^LTV^ o 
[0119] 

iR/S*tCfeW*x*^/^-?gj|S:a8^*fe»JC, ##§0£(Din vitro IIIR^i: 
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^CDM^fcJ^TlC^t-jiUlCff 0 fc 0 DHFR&£§M£U [a-^PHTP&e WiGTP 

>^*L150 #1©10 % ^ICAD^.^ 0 Polyethyleneimine TLC pla 
telZfxffoffi$:*ji<y h b, pH 3. 75© potassium phosphatej^^?g 0.75M£ffiV^T 

r©TLC plate&jaffcUfctfe9y:/T?3RV*, tf-hr^ 
^-^^■7$:^o^ 0 *g^=S:01OtC^'r. H*, £{W#S-30(Z)^T*& U , 
2P£tf>^T*&3 0 S-30©#T?tt, ATP<Z)**<«f|ffl©j|Sjfii:^JC^'rS©tCS*L/ 

[0 12 0] 

£j£LfcDHFR&»SKH-&fc«>lC, lOOkDaJ^T^^S^iii-p^^igM^fflVN 

->2 teBiJ&m&QS* U - >3li^J^#( (DHFR) T*& »J , DHFRtf V y ^ /Wt y KT* 

[0121] 
[|I»J19] ■ 

1_ 

His tag^StifcRFKJKT, His tagtftfS tlT ^ & Zl £ r*j T^"T)CD 
^t>»;^CRF2*S:j|*jjgH^■i:LTMV^fe*»^<Z)in vitrojSIR^lZfe WX, fls^ft 
f C ^ Jfc 0 1=. A U ;i/ -9" U v +T - tRNA £ ffl V * T 37#^» (D T X A 9 3r > (AT A =r K > 
) S:UAG3 K>lce&LfcDHFR©#S&»SR2-t£fc. -£©^HlRFl*£^iJlJ-> >>> 
T? «37# g ©MtM^TO & ICtt 
L(Hll©U->2), RF1*£B£< H(RF21,Z<££te^)mtpT*tyftfe* yWROK 
y K#f£<fcofc(Bll<Bl/->3)., $ <b&crr{CRF2*£^A^£hji^tf)DHFR( 

hh© i/ - > i) n mm<D&wiz * y a ^ h^^is «k e> fc & o £ cum© u 

- > 4) „ ZKDiil^^-b-yL/^-^ - tRNA &C L U > 35aS#DHFR©37# g IC 
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[0 12 2] 
[0123] 

U ^|g0^(7)in vitro^^ K#^tCcfc*l«, 3^^SlWffl^«S tlS. 
[0 12 4] 

*^io«^A'*;5i*«iv^is^^5tiit?ssi y, &i$isi<z>£jcfrftft&! 

[0 12 5] 

flow^}Cj:tl^Jg(C^^rao^j^«M^Brtg^^ 1 ;, in vitro vKJ&^MC J: & 

■So 

[0 12 6] 
[0 12 7] 

tit*©, is««iiiiia»ffi?RS:fflv^«Mii!iiii}asa-&^-ett % ie^^wsr&r^k: 
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So 

[0 12 8] 
[0129] 

mil 



Enzymes or factors 


vector 


N-terminal R E. 


C-terminal R.h. 


site of His-tag 


AlaRS 


pQE30 


Sph I 


Hind HI 


N 


ArgRS 


pET16b 


Nde I 


/ta/w H I 


N 


AsnRS 


pQE30 


J) T T T 

Bam H I 


Hind 111 


IN 


AspRS 


pET2la 


Nde I 


A7w> I 


c 


CysRS 


pET2la 


Nde I 


A7w I 


C 


GlnRS 


pET21a 


Nde I 


Xho I 


c 


GluRS 


pET21a 


Nde I 


A7w I 


c 


GlyRS 


pET2la 


Nde I 


Xho I 


c 


HisRS 


pET21a 


Nde I 


Afco I 


c 


IleRS 


pET2la 


Nde I 


////I J in 


N 


LeuRS 


pET21a 


Xha I 


Xho I 


c 


LysRS 


pET21a 


Nde I 


A7m> I 


c 


MetRS 


pET2la 


Xha I 


Xho I 


c 


PheRS 


pQE30 


Sph I 


////«/ in 


N 


ProRS 


pET21a 


Nde I 


A7w I 


c 


SerRS 


pET2la 


Xha I 


Xho I 


c 


ThrRS 


pQE30 


Bam H I 


///«£/ in 


N 


TrpRS 


pET21a 


Nde I 


Xho I 


c 


TyrRS 


pET2la 


Nde I 


A7w 1 


c 


ValRS 


pET21a 


Xha I 


Mi/ 1 


c 


MTF 


pET21a 


Nde I 


Xho I 


c 


IFI 


pQE30 


Ham H I 


///W in 


N 


IF2 


pQE30 


Bam H I 


Hind HI 


N 


IF3 


pQE30 


# am H I 


W;W in 


N 


EF-G 


pQE60 


Mun 1 


n 


C 


EF-Tu 


pQE60 


Eco R I 




c 


EF-Ts 


pQE60 


iVtY> I 


«<I/H H 1 


c 


RFl 


pQE60 


Bam H I 


Hind m 


c 



.11; : RE{iiim^^&£:i*i-<S 
[0 13 0] 



£BfiE#2 001-3092921 



#2001'— 294795 



Enzyme 


Concentration (|ag/|al) 


Specific activity (U/|.ig) 


Necessary units (50|il reaction) 


AlaRS 


13 


27 


94 


ArgRS 


10 


1300 


130 


AsnRS 


30 


ND 


ND 


AspRS 


22 


310 


130 


CysRS 


25 


500 


31 


GlnRS 


36 


330 


63 


GluRS 


26 


150 


94 


GlyRS 


30 


520 


250 


HisRS 


30 


1600 


31 


IleRS 


20 


63 


130 


LeuRS 


22 


940. 


190 


LysRS 


35 


580 


190 


MetRS 


27 


3000 


310 


PheRS 


23 


15 


63 


ProRS 


16 


120 


63 


SerRS 


17 


1000 


94 


ThrRS 


19 


200 


63 


TrpRS 


11 


600 


31 


TyrRS 


22 


1800 


31 


VaIRS 


20 


1700 


156 


MTF 


12 


230 


230 



[0131] 
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[0 2] His tag ##3 4xfc|«*&H^, 1^0^ W^H^-©12%SDS- 
PAGE{cfctt3#it (^7i/-^'J'J7>h^l/-T'^) $:^-r 0 

[03] AlCtt, His tagj^MStlfelWi&H^OtStt&DHFRCQWjtsfWfStt-e 
BlCte, His tag^#3tifcgg*&H : ?'©Maa«SS:DHFRC!)ffiM«r?gffi , Tf^i- 

a 

[04] His t*gtfttznt = .mmm*(nft&zfHFL(D£f&mT*m-to 

[0 5] His tag^fsfStlfcSerRS 0?a7h^7A» o 

[0 6] His tag^#$tlfe#ARS^t^MTFcD12%SDS-PAGElCj3^<5^fl$: 

[0 7] AIC&, ;£2gEJJJ©in vitro poly(Phe)-£-j£9ftlC&#£, His tag# 
tti£ftfcm&m*<Dmmm8l&Phe<Dm&A"l*mL. ##gBJ!tf)in vitrei 

[08] AlCtt, *»«©in vitro^^i:S30^lC«k*J^34xfe, [ 35 S 
]Met^DHFR(m2%SDS-PAGElCj3tt£3*l&33*U BlCli, I^DHFR^vS'fS&^-T 

o 

[0 9] *$km<D'm vltro&&&£SM&K&V&mFR&&Rj£<DVfr\Btm 

[010] *»W©in vitro-a>^(*)i:S30*(2£)JC^W*, X*;i/^~ 

[011] *|§0B©in vitro&m&lZ&V ZittjftmT $ J mm AO)*:? Jl 
£LT. 37#glC/ty >«S*<#Aa*lfcDHFR©^S:^"r. 

[012] His tag#f?f3ftfcT7RNAjtf'; ®^n?h^7A^t 

o 

[013] ^mB<D'm vitro-^^JCJ: »;^Stlfea^©Sa©SDS-PAGE 

[014] #$§EJJ!tf>in vitro-^fft^jc J: 6fSIR£f»T*&£DHFR©, Rg^5i& 
BKlOOkDa cut-off)j&mRZf—y*Jljtj?J*&&bfz.&<DmBl&^1r 0 &mtV 
HFR<Z)^a§:^t- o 
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0® 



I— 

lO 



[02] 




Fraction Number 



(kDa) 
200 

66 

45 

31 
22 
14 

6.5 
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[H3] 




B 



25 




140 



Added initiation factor (pmol) 
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[04 ] 

5000 




0 2 4 6 8 10 

Tirne(nin) 
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[05] 
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1.6 
1.4 
]2 

1 

0.8 
0.6 
0.4 
0.2 
0 



SerRSChromatogram 




o 



Traction tfumbeT 




22' 



|4- collected 



mmmmm 




Ala Arg Asn Asp Cys Gin Qu Gly His lie Leu Lys Met Phe Pro Ser Thr Trp Tyr Val MTF 



4 
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[09] 




0 20 40 60 90 0 20 40 60 90 

Time (min) 
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[Ell 1 ] 



12 3 4 



RF 




Val-tRNA SU P 



8 
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[012] 



A 




9 
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[013] 
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[014] 



(kOa) 
200 




31 



21 




% : : : : :#:: ;^ ;= s^gj pAS.:.:*:.; 




,'.'.w, , , , Kv.:<ix.;. 1 .J vv ... . . . . , . . . 




1 1 



ffiil# 2001-3092921 



#2001—29 4 7 95 



[«B£3 Sift* 

mm: 

in vitroT?©DNA«^ • »tR#XfcJ:RNA»aR#lC V*T\ 



i 
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m m a m m m m 



[501005184] 
1 . mM^n B 2 0 0 1fp 6M2 6B 

ft ffi' titKmXME.'Bftz - 2 5 - 8, ^y^K;v^mn^2 o 6 



i 



ffiIE#2 001-3092921 



